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NATIONAL INTELLIGENCE SURVEY PUBLICATIONS f}

g The basic unit of the NIS is the General Suivey, which is now :
. published in a bound-by-chapter format so that topics of greater per-
ishability can be updated on an individual basis. These chapters—Couniry
Profile, The Society, Government and Politics, The Economy, Military Geog-
3 raphy, Transportation and Telecommunicaticns, Armed Forces, Sciencz2, and L
3 Intelligence and Security, provide the primary NIS coverage. Some chu.pters,
particularly Science and Intelligence and Security, that are not pertinent to
all countries, are produced selectively. For small countries requiring only
minimal NIS treatment. the General Survey coverage may be bound into
one volume.

Supplementing the General Survey is the NIS Basic Intelligence Fact-
book, a ready reference publication that semiannually updates key sta-
tistical data found in the Survey. An unclassified edition of the factbook
omits some details on the economy, the defense forces, and the intelligence
and security organizations.

Although detailed sections on many topics were part of the NIS
Program, produstion of these sections has been phased out. Those pre-
viously produced will continue to be available as long as the major
portion of the study is considered valid.

)

L

A quarterly listing of all active NIS units is published in the Inventory
of Available NIS Publications, which is also bound into the concurrent
classified Factbook. The Inventory lists all NIS units by area name and
number and includes classification and date of issue; it thus facilitates the
ordering of NIS units as well as their filing, cataloging, and utilization.

Initial dissemination, additional copies of NIS units, or separate
chapters of the General Surveys can be obtained directly or through
liaison channels from the Central Intelligence Agency.

The General Survey is prepared for the NIS by the Central Intelligence
Agency and the Defense Intelligence Agency under the general direction
of the NIS Committee. It is coordinated, edited, published, and dissemi- :
nated by the Central Intelligence Agency.

WARNING '

This document contains information affecting the national defense of the United States, within the
meaning of title 18, sections 793 ond 794 of the US code, as amended. Its transmission or revelation
of its contents *~ or receipt by an unouthorized person is prohibited by law.

" CL..SSIFIED BY 019641. EXEMPT FROM GENERAL DECLASSIFI-

3 CATION SCHEDULE OF E. O. 11652 EXEMPTION CATEGOKIES
Y 58 (1), (2), (3). DECLASSIFIED ONLY ON APPROVAL OF THE
- 3 DIRECTOR OF CENTRAL INTELLIGENCE.
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The NIS is National Intelligence and may not be re-
leased or shown to representatives of any foreian govern-
ment or international body except by specific authorization
of the Director of Central Intelligence in accordance with
the provisions of National Security Council Intelligence Di-
rective No. 1.

For NIS containing urclossified material, however, the
portions so marked may be made available for official pur-
poses to foreign nationals and nongovernment personnel
provided no attribution is made to National Intelligence or

the National Intelligence Survey.

Subsections and graphics are individually classified
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This chapter was prepared for the NIS by the
Defense Intelligence Agency. It includes a con-
tribution on airfields from the Defense Mapping
Agency, Aerospace Center, and a contribution on
merchant marine from the Department of the Navy. {
Research was substantially completed by May 1973. N
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A. Appraisal (C)

The development of transportation (Figure 12)
and telecommunication (telecom) systems in Brazil
has been hampered by the great size of the area,
unevenly  distributed  population centers, and a
diversified terrain which in many places is unfavorahle
for highway and railroad construction (Figure 1). The
overall inadequacy of the transportation and telecom
facilities, most of which are located within a 300-mile
belt paralleling the coastline, has been accentuated by
an expanding cconomy and population,

Brazilian railroad and highway systems compare
favorably with those of most other Latin American
countries. The highway system, the most important
means of domestic transportation, handles nearly 70%
of all freight traffic. Railrouds are used mainly for
long-haul of bulk freight and commuter passenger
traffic in the large cities.

Navigable waterways provide the major and often
the only means of access to sparsely settied and
underdeveloped sections, especially the vast western
interior. In the cast and sauth, waterways  are
important adjuncts to_the rail and highway systems.
The long coastline and the large number of population
and economic centers along the littoral emphasize the
importance of Brazilian seaports and merchant
marine. Brazilian merchant ships handle the bulk of
the coastal traffic, but a major share of the
international cargoes, except for bulk petroleum, are
carried in forcign-flag vessels. All the important ports,
situated south of the “bu'ge,” primarily serve their
immediate geographic regions, which usually coincide
with arcas of densest  population and greatest
industrial and commercial activitv. Most maritime
activities are adequate for requirements of the
cconomy. The petroleum pipeline system is confined
to the industrialized and populated areas near the
coast. Pipeline facilities are rapidly being expanded.

The civil air system provides good domestic and
international service and to some extent compensates
for the general inadequacy of surface transport by

N,
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serving many arcas not easily accessible by such
means. Brazil's civil air fleet is one of the largest in the
world. )

Although it is underdeveloped, the rapidly
expanding telecom system serves most p spulation
centers. The open-wire telephone network is gradually
being replaced as the leading traffic carrier byt o
trunk radio-relay system. Domestic service is w .
provided by telegraph and radiocommunication
networks. There are adequate wire, cable, and radio
facilities for international communications,

Government ownership of transportation svstems is

oneentrated in the railrouds and merchant marine.
Regulatory control over many facilities and modes s
exercised through the Ministry of Transportation and
Public. Works and the Ministry of Air. Telecom
facilities are owned and operated by the government
and a number of private companies; responsibility for
their operation is vested in  the Ministry of
Communications.

Development of the transportation systems is based
on the government's 25-year National Transportation
Plan, adopted in January 1965. The plan puts heavy
emphasis and financial commitments on highway
construction projects. It also provides for replacing old
and obsolete equipment and facilities with new
acquisitions. Improvements to the telecom cystem are
based on a 10-year plan and emphasize expansion of
the trunk radio-relay system and local telephone
facilities. Lack of financial resourees and planing
probleris are the principal barriers to completion of
project: and goals.

There are several highway and railroad connections
with Uruguay, one raiiroad to Bolivia, two highways
to Paraguay, and one rail and one highv ay connection
with Argentina. Waterway connections are made with
nearly all neighboring countries by means of the
Amazon River and Rio de la Plata’ systems. Brazil lias
numerous civil air and telecom  connections with
neighboring and other foreign countrics

itics on place names see the list of names on the apron
of the Terrain and Transportation map and the map itself.

.
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FIGURE 1. In opening up new terri-
tories, in this instance westward from
Sao Paulo, Brazil is confronted with
difficult terrain and tortuous roads
and with plateaus over which it is
possible to build highways having
tecknical characteristics comparable
to the best in the world (U/OU)
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B. Strategic Mobility (C)

The capability of transportation and telecom
facilities to support maior military movement and
resupply operations varies from good in some areas to
nearly impossible in the north and west. Most of the
rail lines are lecated within a 300-mile belt paralleling
the coa:line in an arca containing most of the major
population centers and  extensive agricultural,
livestock, and mining industries. The rail network
requires general repair and improvement but could
support sustained military use. Three international rail
connections are made with Uruguay and one each
with Argentina and Bolivia; railroads serve all major
ports.

Military traffic could move with case on the
relatively dense network of good roads in the cast and
south. However. there are only a limited number of
good connecting routes between dm'olopcd arcas.
Movement in underdeveloped regions would  be
restricted by the low density of roads, lack of alternate
routes, and low construction standards that generally
prevail. In rural arcas, most surfaced roads have
pavements of light construction and would require
considerable maintenance effort if subjected to heavy
military traffic.

Climate and termain would also affect military
movement via highways. Heavy rains caus. washouts,
landslides, and flooding, often requiring  extensive
repairs. Unpaved roads are often impassable in the
rainy season, and dusty at other times. The precipitous
coastal escarpment limits movement inland. Sharp
curves and steep grades peevail in the rugyed
highlands and deeply dissected plateaus. Much of the
interior is covered by vast marshes and tropical rain
forest. Becavse of the great number of streams the
highways have many long  bridges, which are
vulnerable to interdiction. In mountainous arcas,
roads constructed along hillsides are highly vulnerable
to hostile action because reconstruction is difficult or
impossible. Rouds in defiles are also vulnerable, but
less repair effort is required to enable traffic to proceed
over the rubble.

Inland  waterways, including the Amazon, a
complete system of transportation within itself. offer
support to military operations in areas where other
modes of transportation are undeveloped. In the ecast
and south, waterways supplement the highway and
rail system. Coastal essels navigate the lower reaches
of rivers which enter the Atlantic and on upper reaches
of the Amazon and Rio de la Plata systems. Brazil has
six major maritime ports and large numbers of smaller
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ocean and inland waterwzy facilities. If the numerous
dry-cargo ships were utilized. the merchant fleet has
an extensive potential for short-haul (48 hours’
steaming) troop lift and for logistics support of
Brazilian milit :rv operations. The capability to
support military operations over a protracted period at
greater distunces also is considerable. However, such
military support potential could be diminished at the
outset of an emergency by the unavailability of those
ships engaged in international trade in distant waters,
The military-lift and supply-transport capability of
the 133 dry cargo ships and two combination
passenger/cargo +hips is about 781.800 carge
deadweight tons. Of these ships, 39 have heavy-lift
booms (40 or more tons). and 27 have large hatches
(more than 50 feet in length). Three units have both
large hatches and heavy-lift booms. Ships having
cervice speeds of 18 knots or more number 30 (26 d-v
cargo and 4 refrigerator). The tanker ficet of 42 ships
has an estimated Lift capability of about 4.459.000
U.S. barrels of petroleum and related products. The
1.000-passenger total capacity of the two passenger
ships could be increased considerably  under
emergency conditions.

The 2411 airficlds in Brazil are fairly  well
distnbuted and would be of considerable use in wide-
spread military operations. The 30 majos fields used
by the Brazilian Air Force have a variety of aids such
as instrument landing systems, area survaillance radar,
VHF omni-directional range, and approach control
towers; they also have refueling, mncteorology, repair,
and cargo-handling facilities. Airfields at Rio de
Janeiro and Campinas can support heavy bomber
operations; Augusto Severo, Brasilia, Campo Grande,
Guararapes, Pinto Martins, and Val de Caes can
support operations of jet fighters and medium to
heavy bombers; and Campos dos Afonsos, Congonhas,
Cumbica, Gravatai, Ponta Pelada, Salgado Filho, and
Santa Cruz can support aircraft of 30,000 to 50,000
pounds. In an emergency the civil airfleet could
significantly augment the Brazilian Air Force
transport capability. A special unit of the air force is
responsible for mobilizing civil aviation when the need
arises,

The improving telecom system would provide major
support to military operations in the southern third of
the country and in the coustal arca. In the interior,
unprotected open-wire lines, remote radio-relay sites,
and lack of alternate routes contribute to a high
vulnerability factor. Dense jungle and mountainous
terrain severely limit the usability of wireline facilitics.




C. Railroads (C)

The railroad network. the second largest in Latin
America. is far superior in both extent and condition to
the networks of all bordering countries except
Argentina. However, it consists of a number of systems
under different ownerships and having varying track
gages. In addition, the network is hampered by
uneconomic business practices and line locations.
Consequently, the aetwark is barely adequate for
current needs.

Totaling 19,935 miles, the network consists
predominantly of meter-gage (3'3%) lines plus a
limited mileage of 53" broad gage, standard gage (4’
81"). and narrow gage less than 3'3%". Efforts are
being made to climinate the few remaining miles of
the narrowest gages. Distribution of the route mileage
by gage is as follows:

PERCENT
GAGE ROUTE MILES  OF TOTAL
537 2,085 105
48%” 121 0.6
I3%” 17,586 88.2
Less than 3'33%” ... .... 143 0.7

Electrified lines total 1,621 miles and comprise about
8% of the network. Power, which is drawn from the
public net, is primarily 3.000-volt direct current, but
there is some 1,500-volt and 600-volt direct current.
All electrification uses overhead catenary and chicfly
serves suburban arcas of the large cities. The 455 miles
of double track and 133 miles of multiple track are
located primarily on electrified lines in the Santos, Sao
Paulo, and Rio de Janciro arcas. Becanse of terrain, a
section of line between Santos and Sao Paulo has
funicular and rack rail.

Most rail lines are located within a 300-mile belt
paralleling the coastline. The greatest density is in the
southeast, and there are smaller concentrations in the
far south and northeast. The arca served by the
railroads includes the major population centers and
extensive agricultural, livestock, and mining
industrics. International connections consist of three
with Uruguay and one cach with Argentina and
Bolivia. Except for the single-gage connection with
Bolivia, all border crossings are made by short sections
of dual-gage track.

The network consists of 26 rail systems, all of which
are ultimately responsible to the Ministry of
Transpartation and  Public Works through the
National Railroad Department (DNEF). The 26
systems are owned, operated, or controlled by various
administrations. The Federal Railroad Ne.work, Ine.
(RFFSA), a federal-governm nt-controlled holding

-~
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company, controls 14 systems accounting for about
78% of the national route mileage. In 1968 the RFFSA
systems were incorporated into four regions and 14
divisions. The regions are as follows:

Northeast Regional System (SRN)
Centra: Regional System (SRC)
South-Central Regional System (SRP)
Southern Regional System (SRS)

All divisions are operating except the fourteenth. Its
services were discontinued in early 1971 and all
cquipment and personnel wer: transferred to Division
1.

The Sao Paulo State Railroad Corp. (FEPASA), a
state-government-controlled  holding company.,
controls six rail systems accounting for about 17% of
the total route mileage. Created in 1971, FEPASA
incorporated the following systems:

Mogiana Railroad Company (CMEF)
Paulista Railroad Company (CPEF)
Araraquara Railroad (EFA)

Campos do Jordao Railroad (EFCJ)
Sorocabana Railroad (EFS)

Sao Pavlo and Minas Railroad (EFSPM)

The remaining six systems, accounting for 3% of the
total route mileage ard admini.’ered by various
government enterprises or private firms, are as follows:

Amapa Railrcad (EFAP)

Madeira Mamore Railroad (EFMM)
Perus-Firapora Railroad (EFPP)
Tocaatins Railroad (EFT)
Votorantim Railroad (EFV)

Vitoria to Minas Railroad (EFVM)

Because of competition from a paralleling highway,
EFMM equipment is being shipped to Sao Paulo. and
the track is to be dismantled.

Despite major track improvements, much of the
meter-gage trackage is in onlv fair conditicn.
Adequate for normal traffic, the trackage is not
suitable for handling the heavier axle loads at higher
speeds essential for efficient and profitable operation.
The broad-gage trackage, though relatively small in
extent, is in betier condition. The standard-gage and
less-than-meter-gage trackage is in poor to fair
condition.

Track standards vary widely. Rail weights range
from 64 to 115 pounds ser vard on the broad gage,
from 40 to 115 pounds on the meter gage. and from 25
to 30 pounds on the gages parrower than 3'3%". all
standard-gage rail weighs 90 pounds per yard. Most
rail is of the standard T-section type. Eventually, most
rail is to be welded, and welding plants are being
constructed and used. Ties are spaced from 1,710 to




3,170 per mile and are primarily of untreated native
hardwood or treated softwood. Steel and concrete ties
are used on some RFFSA. FEPASA. and private lines
and more are to be installed on new high-density lines.
RFFSA plans to build a concrete-tie plant in the State
of Pernambuco. Many ties are in fair or substand-rd
condition, and ballast is generally poor because of
improper maintenance. Crushed stone is the most
widely used ballust und is usually [id to a depth of 6
te 12 inches; other materials used are gravel. sand,
carth, and cinders. Maximum axleload limits range
from 9 to 30 short tons. Except for 8% to 10.2% grades
on the funicular and rack sections, the steepest grade is
4%. The minimum radius of curvature on main lines is
164 feet. Many lines in the southeast extend from the
coastal area into the highlands and have numerous
sharp curves and steep grades.

The rail network has over 6,000 bridges (cach 16
feet or more in length) and over 200 tunnels. A 6,595-
foot concrete rail-highway  bridge over the Rio
Paraguay at Porto Esperanca is the longest bridge; the
longest tunnel, about 3 miles in length, is located
between Lajes and Vacaria in southern Brazil. Most
bridges are cither of steel or reinforced-concerete
construction, and tunnels are conerete lined.

Train movements are controlled primarily by the
manual block system, but the use of centralized traffic
control (CTC) and automatic block svstems s
increasing, particularly in suburban areas of large
cities and on major new lines. Communications are
primarily by telephone and telegraph:  ho vever,
RIFSA is installing teletype on niajor lines.

Much of the rail network is located in mountainous

or hilly terrain which adversely affects operations.
Major natural traffic interruptions are  floods,
washouts, and landslides. The many operating
problems, all of which are being studied and
corrected, include: muwltiple, nonstandardized
administrations, operating procedures, track gages,
maintenance practices, and equipment; ihe lack of
mechanization; existence of uncconomic lines; and
poor track condition and alignment.

Because of recent purchases of motive power and
rolling stock from Eastern and Western Europe,
Japan, the United States, and domestic sources, the
equipment inventory has become more adequate.
Both archaic and ultramodern locomotives and rolling
stock are in operation, and condition ranges from poor
to excellent. Stean locomotives are quite old and are
being phased oul of service under continuing
diesclization and electrification programs. Because of
these programs, many diesel and eleetrie locomotives
are less than 10 years old. Most track maintenance

mnkdan 4

machinery has been purchased in the last 15 years:
however, most is not vet used effectively.

Brazil is one of five Latin American countries
producing rolling stock and one of three building
locomotives. Additional rolling stock and an
increasing number of locomotives are to be made in
Brazil. Freight cars are being exported to Bolivia and
Uruguay.

The 1970 equipment inventory for the entire rail
network was as follows:

Locomotives:
Steam 597
Diesel .. . . .. 1,508
Electric ....................... 246
Total ... ................. 2,251
Railears .................. ... ... 461
Passenger cars:
Coach ...................... .. 3,114
Pullman ....................... 280
Dining ..................... .. 193
Mail/Baggage ... ............... 606
Miscellaneous .................. 418
Total ... ... ... ... ... .. ... 4,611
Freight cars:
Box ................ ... 27,454
Gondola .................... .. 15,093
Flat . .. 6,705
Stock ......................... 3,584
Miscellaneous .. ... .. .. o 6,546
Total ....................... 59,382

Wood. coal. fuel oil, diesel oil, and electricity are
used for motive power. Only RFFSA locomotives use
coal; RFFSA uses main'y electricity and diesel oil:
FEPASA, mainly clectricity. Nearly all coal and wood
are obtained locally: some fuel oil and diesel oil
supplies are imported. The 1970 motive-power fuel
consumption was as follows:

RFFSA FEPASA Ortners ToraL
Wood (cu. yd.) .. 178,000 41,000 17,000 236,000

Coal (short tons) 33,605 33,605
Fuel oil (short

tons) ........ 84,423 o 862 85,285
Diesel oil (short

tons) ........ 252,052 61,708 62,756 376,516
Electricity (1,000

kw.-hr) ... 246,850 285,327 2,496 534,673

Not pertinent.

Water generally is of excellent quality and the
supply is adequate. In some arcas, such as the
northeast, seasonal drought conditions coud affect the
availability of water. There are no water treatment
plants, but treatment compounds are used to a limited
extent.
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The most important of 15 major repeir facilities are
at Sao Paulo. Jundiai, Bauru, and Rio de Janeiro.
Locomotives and rolling stck are repaired in all 15
shops. and maintenance is generally good. Most vard
facilities are adequate to handle the traffic. The new
hump vard at Sao Paulo has the track capacity to
accommodate over 2,000 cars. Adequate transloading
facilities are located at points where ditferent gages
meet. In 1971, FEPASA inaugurated Brazil's first
truck-changing facility, at Porto Passagem.

Railroads are the principal long-distance bulk-
freight carrier, but their share of the country’s total
freight movement is about 17% compared to 69% for
highways and 14% for coastal maritime transport.
Most suburban passenger traffic is via rail. In 1970 the
rail lines carried a total of 83.6 million short tons of
freight and accounted for 21 billion short-ton-miles.
During the same period over 332 million passengers
were carried and 7.7 billion passenger-miles were
produced. Suburban lines transported 83% of the rail
passengers. The general traffic pattern over the past
few years indicates that freight traffic is increasing
cach vear wnd passenger traffic is decreasing. The
principal freight commodities hauled in 1970 were
iron. coal. cement, coffee, com. steel, sugar, wheat,
gasoline, lumber, fertilizer, limestone, mangariese,
diesel oil, slag, and fuel oil. These commodities
represented over 80% of the total volume of freight-car
loadings; iron alone represented almost 46% of the
total volume. In 1971, RFFSA began containerized
freight shipments on a limited scale. and the line plans
major usage of centainers between Rio de Janeiro and
Sao Paulo. The regular il shipment of automobiles
between Sao Paulo producers and Rio distributors also
began in 1971, An extensive Vitoria to Minas railroad
modernization plan included installation of Brazil's
first automatic car identification system.

Railroad income has not kept puce with rising costs,
so the lines operate at a deficit, which is offset by
subsidics paid by federal and state governments. The
deficits, which are a large drain on the federal
treasury, should decline because freight rates have
been increased each year. In 1967, revenue for all the
rail systems equalled about 49% of total expenditures;
in 1969 the figure was 53%, and in 1970 it was 56%.
The administrations are working to eliminate the
deficits by 1975.

Most rrcads are overstaffed and some effort has
been made to reduce the number of employees.
Reductions totaled 15,000 between 1965 and 1967
and 11,300 between 1967 and 1969, Rail employ-
ment totaled 169,714 in 1970. Brazil has no or-
ganized trade schools, but employees receive on-
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the-job training. In the past this has not produced
highly efficieni and competent workers, and efficicney
and productivity are low. To ameliorate the situation,
a massive training program began in 1971. Most
employees belong to the National Federation of
Railroad Workers, which is affiliated with the
National Confederation of Land Transport Workers.

A 10-vear railroad plan (1967-76) envisions eventual
consolidation of all the railroads into one system ba ed
on four trunk lines, which are to radiate from Brasilia
to the State of Rio Grande do Sul. to the State of Bakia
and the north. to Beiem, and to Cuiaba. The national
pattern is to be completed by 29 secondary trunk
routes and 32 interconnecting lines.

The rail network is undergoing considerable change
including discontinuing service on uneconomic lines;
standardizing operating and administrative  proce-
dures. maintenance, equipment, and. eventually. track
gages: mechanizing maintenance and  freight
handling; reducing overstaffing: adopting realistic
freight rates and  passenger fares; and applying
modern business techniques. Extensive track-renewal
prajects pravide for heavier loads. greater speeds. and
more trains per dav. Included are line relocations to
achiceve shorter distances. utilization of heavier rail.
reduction of sharp curves and steep grades, and
modernization and reequipment of facilities.

Important projects due for completion by 1980 are
FEPASA's merger, reorganization, expansion, and
eventual consolidation with REFSA; completion of a
rail-highway  bridge (Figure 2) over the Rio Sao
Francisco between Propria and Porto Real do Colegio
to connect the northeastern and southern rail regions;
completion of a Rio de Janeiro-Sao Paulo rapid-transit
line; construction of a link between Sao Paulo and
Belo Horizonte to provide direct access between Rio,
Belo Horizonte, Brasilia, Sao Paulo, and Rio;
completior: of a southern trunk line to provide direct
access between Rio Grande and Brasilia: completion
of a rack-rail line on the Santos-Jundiai Division;
completion of the Aguas Claras-Sepetibe ore line:
furcher expansion of the Vitoria to Minas Railroad to
double track; and completion of a rail beltway around
Sao Paulo. Brazil is consulting with Paraguay
regarding construction of lines to connect the two
countries and with Bolivia regarding expansion of its
lines. Brazil may offer {inancing for these new lines.

Replacing old e-yuipment and increasing inventories
are other important aspeets of railroad improvemendt.
Current equipment orders include more than 1,230
locomotives, 12 train sets, 22 railears, 8.750 freight
cars, and 110 passenger cars. Brazil is to produce 112
locomotives, 3,192 freight cars, and 58 passenger cars.

;
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FIGURE 2. Rafl systems of northeastern and

southern Brazil will be connected by this 2,763-

P ) i

foot rail-highway bridge over the Rio Sco Francisco between Propria and Porto Real

do Colegio (U/OU)

Figure 3 lists selected characteristios of the major
routes,

D. Highways (C)

Highway transport handles about 69% of the total
freight moved. However, because of the long distances
and few alternative routes, the predominance of
unsurfaced roads suitable only for light traffic, and
poor original construction of important highways, the
road network is inadequate for the growing needs of
the country. '

The highway system is unevenly distributed; nearly
75% of the road mileage is located within a 300-mile
belt paralleling the coast from the border of Uruguay
to the mouth of the Amazon River, and vast regions of
the interior have no roads. The road density of Brazil,
0.18 mile of road per square mile of area. compares
favorably with Argentina (0.12:1) and Venezuela
(0.098:1). Brazil has six highway connections with
Uruguav, one with Argentina. and two with Paraguay,
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and construction projects underway are to provide one
connection with Bolivia and one with Peru.

The highway network of about 3591.000 miles
consists of 32,000 miles of national highways, 75,000
mi's of state highways. and 184.000 miles of
provincial roads. The 31,000 miles of paved highways
consistprincipally of bituminous and bituminous-
treated surfaces. About 50% of the national system
and 18% of the state roads are paved: provincial roads
are predominately unsurfaced earth roads.

Surface widths on national and state highways
range from 10 to 50 feet. The standard width for
paved highways is 23 feet, but some sections range
from 15 to 30 feet. Four-lane divided highways,
usually with 23-foot-wide surfaces on cach roadway,
are located in the vicinities of Sao Paulo. Rio de
Juneiro, Belo Horizonte, and Porto Alegre. Divided
highways also connect Santos with Sao Paulo and Suo
Paulo with Rio de Janciro (Figure 4). The base course
for bituminous and concrete surfaces is generally

)
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crushed stone and ranges in thickness from 3 to 27
inches. Shoulders are from 3 to 16 feet wide and are
usually gravel, stone, or carth: on some sections they
are bituminous surface treated.

Brazilian  highwayv design standards vary, A
minimum radius of curvature of 100 feet is permitted
on low-class roads in mountainous terrain, but a
1.870-foot radius is required for high-class roads in flat
terrain. Maximum  grades vary from 3% to 8%.
Construction standards are usually enforeed for new
projects, especially those financed by international
lending agencies.

CIA-RDP01-00707R000200080021-4

Highway throug i rugged terrain between Sao Paulo and Santos

Four-lane highway between Sao Pavlo and Rio de Janeiro

FIGURE 4. Highways serving Sao Paulo {U/OU)

More than 33% of the highway bridges are
constructed of remforced conerete, and most of the
remainder are of timber or masonry; there are very few
steel bridges. Conerete beam is the principal structural
type for spans of 100 feet and under, and conciote
arches of the open-spandrel type are most commonly
used for longer bridges. Standard concrete highway
bridges are designed 1o support a column of 24-ton
loads or a 34-ton single load. Most bridges on federal
highways are in good condition. Timber bridges on
many roads throughout the country are in various
stages of deterioration,




The 20 tunnels on the highway svstem, which are
located near Ris de Janeiro and Suo Paulo, are
concrete lined, ventilated. and in fair to good
condition. The numerous fords are on state highways
and local roads or on pioncer federal highwayvs. There
are about 300 ferry crossings.

Within the Ministry of Transportation and Public
Works a permanent government agency known as
Grupo de Estudas Para Integracao de Politica de
Transports—GEIPOT is responsible for planning and
advising the minister on national transport. Its dutics
include coordinating and integrating transport policy
with the national economic and social plans.

The National Highway Department (DNER).
under the Ministry of Transportation and Public
Works, administers the national highway network.
Maintenance and  construction are accomplished
through 20 district offices. In cach state is a state
highway department (DER) responsible for its
highway network. Government policy is to transfer
maintenance and construction functions gradually
from DNER to the DER’s. thus enabling DNER to
concentrate on planning and overall supervision.
Maintenance operations are performed by the
national and state highway department personnel and
by contract. Most construction projects  are
accomplished by private contractors, but some is done
by army engineers, especially in remote areas.

Highway construction and maintenance operations
are_hampered by heavy rains which cause floods.
landslides, and cave-ins, sometimes necessitating
extensive repairs. Terrain obstacles include the
precipitous  coastal escarpment, rugged  highlands,
deeply dissected plateaus, vast marshes, jungles, and
dense forest. A shortage of modern equipment for
mechanized road operations is being  alleviated
through loans and planning.

There are adequate domestic supplies of portland
cement, sione, gravel, timber, and asphalt. However,
much of this material must be transported great
distances. Some steel and a few types of construction
equipment are produced  domestically, but  most
equipment is imported from the United States,
Western Europe, and Japan. Imports include dump
trucks, graders, bulldozers, compaction machines, and
asphalt mixers and spreaders.

Large increases in transport volumes, both in
passenger and freight, have resulted in pressares to
improve and extend the highway network. The basis
for all highway development is the 25-vear National
Transport Plan, adopted in 1965 and updated

periodically. DNER continually reviews the program
to ensure that established priorities are currently valid.
Revenues from road-user taxes cover about 70% of the
cost of construction, maintenance. and administra-
tion: the remainder is borrowed from international
financing organizations,

Among the more important projects are the Central-
West Development Program and the Program for the
Sao Francisco Valley. The Central-West Development
Program encompasses the States of Mato Grosso and
Goias and calls for building 1,000 miles of basic roads
and paving 1,300 miles more in a region which has a
huge economic potential and accupies an important
arca for agricultural expansion. The Sao Francisco
Valley program calls for building 1,000 miles of basic
roads and paving another 1,000, thus assuring this
area of more favorable conditions for producing and
circulzting its wealth.

In addition to these first-priority projects.
reconstruction and improvement are nearing
completion on two major north-south highways, both
of which are over 2,000 miles in length. The inland
route connects Jaguaribe, on the Uruguay border, to
Fortaleza, in the northeastern State of Ceara. The
other route runs along the coast and links Osorio, in
Rio Grande do Sul. to Natal, in Rio Grande do Norte.
Both rcads interconnect Brazil's major cities

The highway plan for development of the Amazon
alls for constructing, by 1974, some 10,000 miles of
roads, 2200 of which will be paved. The most
spectacular of these projects is the Trans-Amazonian
Highway being constructed from Jouo Pessoa and
Recife on the Atlantic coast to the Peru border. Major
projects scheduled for completion by 1975 include
improving the road from Brasilia to Porto Velhe via
Cuiaba; surfacing t:e newly completed road from
Manaus to Porto Velho, building a road from
Santarem to Cuiaba; and paving the road from Belem
to Brasilia.

Traffic is interrupted on highways in hilly and
mountainous eastern Brazil by landslides, rockslides.
and washouts, and in the rest of the country by the
effects of flooding during heavy rainfall, which oceurs
generally from September through Mav for most of
the country. Earth roads are often impassable during
the rainy season. In some locations on  federal
highways, and more commonly on state highwavs and
local roads. use of fords and ferries is restricted. Traffic
flow is impeded on secondary and tertiary roads by
narrow timber bridges, and in hilly and mountainous
regions by steep grades and sharp curves.
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Highway transport firms are privateiy owued. and
most freight and passenger operations are performed
by one-vehicle owners. A great amount of trucking is
accomplished by farmers, ranchers, manufacturers,
and service industries. Several large bus companies
operate in the larger metropolitan arcas, and
numerous small lines serve the smaller towns.

Users are free to select the mode of transport which
best suits their requirements. Entry into the interstate
road transport industry requires DNER approval, but
granting of licenses is almost automatic. Intrastate
trucking operations are licensed by the DER's in the
same way. Bus companies must apply i DNER or to
DER’s. prove prolic need, and file tariffs and
timetables for ew:h route.

Highway frei-nt traffic grew by about 11% each
vear during the sixties and increased its share of the
total freizht movement from 62% in 1961 to 69% in
1970. For i same period the highway share of
passenger traffic rose from 74% to 91%. The pencipal
goods hauled are coffee, farm produce, processed
foods, and lumber. In addition, large quantities of
other building materials and machinery are moved
along the highways.

In 1970 the inventory of 3,451,000 vehicles
consisted of 2,694,000 passenger cars, 59,000 buses,
and 698,000 trucks, including pickups and vans.

Vehicle production is growing at the rate of 20% a
year. Over 390,000 vehicles were produced in 1971,
and a capacity of 1 million vehicles per year is
expected to be achieved by 1975. Brazil is sclf
sufficient in the production of passenger cars. Trucks,
buses, construction machinery, and spare parts are also
produced, but some are also imported.

Figure 5 lists characteristics of selected highways.

E. Inland waterways (C)

Brazil's major inland waterways are the Amazon,
the Rio Sao Francisco, the Lagoa dos Patos, the Rio
Parana, the Rio Paraguay, and the Uruguay. With
their tributaries they are navigable for a total of about
31.000 miles and provide the principal surface routes
of transportation and communication througl
extensive sparsely settled and generally undeveloped
oi otherwise inaccessible sections of the country. The
principal commoditics shipped are timber, nuts, cocoa
beans, mate, bituminous coal, and various mineral
ores. Tiends point to increased utilization of the
waterways as arteries of freight and  passenger
transportation in *he future.

The inland waterways may be divided geograph-
ically into the following general groups:

Northwestern group:

Rio Araguari Rio Madeira

Amazon "«o Purus

Rio Negro Rio Tocantins
Northeastern coastal group:

Rio Para Rio Itapicuru

Rio Gurupi Rio Parnaiba

Rio Turiacu Rio Acu

Rio Mearim Rio Paraiba
Eastern group:

Rio Sao Francisco Rio Mucuri

Rio Paraguacu Rio Doce

Rio Pardo Rio Paraiba do Sul

Rio Jequitinhonha
Southeastern coastal group:

Rio Itajai Rio Jaguario
Lagoa dos Patos-Rio Guaiba Rio Iguacu
Rio Jacui Rio Tiete
Lagoa Mirim-Canal de Sao Goncaln

Southern and Southwestern groups:
Rio de la Plata Rio Parana

Uruguay Rio Paraguay

The Amazon River system, with its tributaries,
provides Brazil with over 20,000 miles of seasonally
navigable waterways; standard occangoing cargo
vessels ascend to the port of Manaus on the Rio Negro,
about 1,100 miles from the Atlaatic mouth.
Significant among the national government’s plans for
Amazon Basin development is a project to expand
Santarem into a deepwater port. Santarem lies at the
junction of the Amazon and the Rio Tapajos and is the
starting point of a transjungle highway te Cuiaba,
about 1.000 miles southward, on a Rio Paraguay
tributary.

Of the northeastern coastal waterways, the Rio
Parnuiba. potentially the most important, has the
longest extent of navigability, about 680 miles.
Navigation locks under construction at the Boa
Esperanca  hydroelectric dam will increase the
navigability of the Rio Parnaiba and facilitate
transportation to the central and castern parts of the
country. Navigability of the other strcams in the
northeast area varies from 11 miles to 300 miles.

in the castern area, the Rio Sao Francisco is
navigable for about 1,000 miles, serving a valley of
several hundred thousand  square miles;  portions
totaling about 800 miles are being dredged and
regulated to eliminate shallows, waterfalls, and rapids.
A new river port is planned at Pirapora, in the State of
Minas Gerais, near the headwaters of the Rio Sao
Franeisco where it approaches the Pan American
Highway leading into the new Brazilian capital of
Brasilia. Mast of the other castern waterways are short,
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swift-flowing streams with navigability ranging from
30 to 73 miics.

The most important and most developed waterway
in Brazl is the 166-mile-long Lagoa dos Patos-Rio
Guaiba in the southeastern part of the country; it
warries a greater volume of traffic than any other
waterway. With the ocean ports of Porto Alegre and
Rio Grande at the northern and southern ends of
Lagoa dos Patos, respectively, this waterway provides
an outlet for the rich wheat- and cattle-produciug
region known as the “bread basket’” of Brazil. Lagoa
Mirim-Canal Sao Goncalo, with 158 miles of
navigability, serves both Brazil and Uruguay. The
other streams in the southeast have from 17 miles to
about 300 milcs of navigability. The Rio Guaiba has
been improved with dams and locks and accom-
modates large river steamers for a distance of 177
miles. The Rio Tiete and the Rio Jacui are under
extensive development. A project has been undert::ken
to connect the Rio Ibicui, a tributary of the Uruguay,
with the Rio Jacui by means of a 95-mile-long canal,
providing the State of Rio Grande <o Sul with an cast-
waost waterway.

In southern and southwestern Brazil, the Rio de la
Plata system is dommant. The Uruguay and its
tributaries provide about 1,230 miles of navigable
routes; its upper reaches form most of the boundary
between Brazil and Argertina. The Uruguay s
navigable most of the year for about 700 miles within
Brazilian territory where it is utilized in the transport
of agricultural products to railroad centers along the
river and in the rafting of timber downstream.

The Rio Parana, main artery of the Rio de la Plata
system. forms part of the boundary between southeast
Paraguay and Brazil. The upper third of the Parana,
known as the Alto Parana, lies mostly within Brazil;
two sections, coughly 80 miles and 300 miles long, are
navigable. The nonnavigable portion beiween these
two sections includes Salto das Sete Quedas, giant
waterfalls at Guaira on the Paraguay border.
Walterborne operations on the lower 80-mile section
are made difficult by aumerous ranids and dangerous
whirlpools. Navigation locks are under construction on
the Alto Parana. The chiel cargo carried on the
Brazilian portion of the Rio Parana consists of forest
products and verba mate,

The Brazilian section of the Rio Paraguay forms part
of the border with Bolivia and is navigable for over
600 mils except during the low-water period, from
November to Februarv, Corumba, on the Rio
Paraguay just across from the extreme southeastern
part of Boliviu, lies about 150 miles npstream from the
Paraguay border. The center of most of the area’s
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commercial activity, Corumba is concerned with the
transport of agricultural and mineral products and
general merchandise in domestic und international
trade. The Rio Paraguav also serves as an outlet for
Bolivian products. Ladario, roughly 20 miles cast-
southeast of Corumba. is the site of a small naval
instailation where the Mato Grosso Flotilla is based. A
drvdock here is operational only in the rainy season.

Of the major inland waterways, the southcastern
group carries about 65% of the caigo volume and the
Amazonian group almost 20%.

The waterways of Brazil are navigable by a variety
of craft. Many of the streams entering the Atlantic are
capable of carrving standard ocean-type cargo vessels
considerable distances inland. Manaus, Belem. and
Sao Luis are served by such vessels as are the coastal
ports of Rio Grande and Pelotas in southern Brazil.
Coastal-type vessels navigate throughout the lower
reaches of most coastal streams entering the Atlantic
Occan directly and on the upper reaches of the
Amazon and the Rio de la Plata svstems. River craft
utilize the middle and upper reaches of most
navigable streams in Brazil. Small native craft ply the
upper reaches of the coastal streams as well as the
tributaries of the Amazon. the Rio Sao Francisco, and
the Rio de la Flata systems.

Navigation is interrupted by silting. rapids, falls.
and floating deiris. Sandbars and other obstructions
formed by sediment and debris during high water
often interrupt or limit navigation when flood waters
recede. Rapids constitute scasonal interruptions in
many of the waterways and permit only sectional
navigation in others.

Structures on the infand waterwavs include bridges,
overhead and submarine cables, navigation locks, and
an increasing number of dams. Most new dams
include plans for ravigation locks. There are about 80
bridges over the .avigable waterways, probably the
most important being the international highway
striveture over the Rio Parana at Foz do lguacu
between Brazil and Paraguay.

The more than 700 ports and landings situated on
the inland waterways range from maritime ports to
small landings at villages in remote interior areas.

Craft operating on the waterways include a large
portion of the Brazilian merchant marine, privately
owned river craft, and foreign-flag vessels operating in
Brazil. A greater volume of cargo i+ handled by
privately owned nonsubsidized companies than by the
large federally controlled river services. The principal
river service in the Amazon Basin is provided by the
federally subsidized Navigation Services of the
Amazonian Region and Administration of the Port of
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Para {Belem), which has 4 fleet of over 100 units,
including modern cargo-passenger vessels. paddle-
wheel steamers, tugs. barges. and launshes. The Rio
Sao Francisco fleet includes 13 river steamers, about
30 diesel-pwered barges, numerous manually
propelled barges, and a number of cargo vessels of 20
te 30 tons carrving capacity. On the Lagoa dos Patos
system, 20 companies provide service, including nine
that have a combined fleet of over 100 craft that
operate on the Rio Taquari and Rio Jacui. Service on
the Rio Paraguay is provided by the government
subsidized Navigation Service of the Prata Basin,
which has a fleet of tugs. barges, river steamers, and
other miscellaneous craft. Many of the craft are
obsolete. and the fleet is generally inadequate. Coastal
vessels also operate on the inland waterways, chiefly
on the Amazon and Luagoa dos Patos systems.

A Presidential Decree of 1966 placed control of the
inland waterways under the National Department of
Ports and Navigable Routes (DNPVN), a dependency
of the Ministry of Transportacdon and Public Works.
The DNPVN has two groups concerned with
waterways, the Directorate of Navigable Routes and
the National Institute of Water Routes Investigations.
Regional Directors oct as ficld representatives for the
National Director.

Developmental poliey for inland waterways
originates from the Ministry of Transportation and
Public Works. Numerous federal and state imp:ove-
ment prograis that have been implemented include
canalizing important streares; rehabilitating ports,
some of which arc to have specialized terminals for
handling regional agn:ultural and mineral produce;
expanding shipyards and ship-repair centers; and
replacing antiquated river-fleet units with modern
craft.

The port of Santarem, situated at the junction of the
Amazon and the Rio Tapajos. has received a large sum
to be used in constructing piers for deep-draft vessels.
In northesst Brazil. a dam and hydroclectric plant
were constructed at Barragem de Boa Esperanca on
the Rio Parnaiba; locks at the site are to be completed
in 1973. In castern Brazil a $55 million regularization
project was begun in February 1972 on the Rie Sao
Irancisco; emphasis is on its iniddle 280-mile sector in
the State of Minas Gerais. In southeast Brazil the Rio
Ticte, Rio Taquari, and Rio Jacui are the targets of
major improvements. Developments on the Rio Tiete,
which is now being dredged, consist of a dam and
navigation locks at Bariri and Barra Bonita, completed
since 1970; a dam under construction at Promissao
(plans for navigation locks are under study); and a
dam at Ihitinga where work on navigation locks nears

APPROVED FOR RELEASE: 2009/06/16: CIA-RDP01-00707R000200080021-4

completion. The Bariri locks opened 123 additional
miles of navigation in this svstem. The Rio Taquari is
being dredged to permit barges with 10-foot draft to
navigate as far as Porto Mariante, a wheat and soya
bean productiou center about 64 miles upstream from
Porto Alegre: navigation locks are under construction
at the Bom Retiro do Sul dam on the Rio Taquari.
Two locked dams adjoining hydroelectric plants have
been completed on the Rio Jacui. and a dam-lock
installation has been projected for construction at
Santo Amaio do Sul on the same stream. These three
installations will increase Rio Jacui navigability to 150
miles upstream from Porto Alegre.

An cast-west waterway for the State of Rio Grande
do Sul. connceting the Rio Ibicui, tributary of the
Uruguay, with the Rio Jucui by means of a 95-mile-
long canal, is in the final planning stage.

In southwest Brazil navigation locks are under
construction at the hydroclectric plant dar near Jupia
on the Rio Parana: when the dam and 4-million-
kilowatt hydroelectric plant at Promissao. some 30
miles upstream from Jupia, are completed in 1973,
navigation locks are to be installed. making the Rio
Parana navigable in Brazil for almost 430 miles. Work
being done on the Rio Parana and Rio Tiecte are to
create a navigable waterway of about 870 miles
between Salto das Sete Quedas at Guaira on the Rio
Parana and Sao Paulo on the Rio Ticte. Studies are in
progress to develop the northwestern and northeastern
rivers to coordinate traffic with the major highwavs
connecting commercial and industrial centers with
remote regions.

Characteristics of principal inland waterwavs are
given in Figure 6.

F. Pipelines (C)

The pipeline systems of Brazil are confined to the
highly industrialized centers and the oil producing
arcas near the Atlantic seaboard. Control is exercised
by the government through its petroleum monopoly,
PETROBRAS. Petroleo Brasileiro—and the Sao Paulo-
state-owned Santos-Jundiai Railway Company. Since
industrial growth has been a recent phenomenon, the
petroleum facilities are relatively new and rapidly
expanding,

About 65% of Brazilian crude oil requirement is
imported;  the remaiaing 35% is produced from
domestic oilficlds, primarily in the state of Bahia. Ol
discoveries in the States of Sergipe and Maranhao,
though encouraging. are expected to do little more
than keep abreast of increasing domestic needs.
Because of the great distances between the oilfields
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and the processing centers, there is double handling of
crude by pipelines and tankers.

Crude-oil pipelines are utilized for transporting
crude oil from domestic fields to export marine
terminals and from import marine terminals to
refineries in industrialized areas. The products
pipelines are used for transport of imported and locally
refined products. There are 1,087 miles of pipelines in
operation; 773 miles are used for crude oil, 290 miles
for refined products, and 24 miles for natural gas.

In the State of Bahia 144 miles of crude-oil and 24
miles of natural-gas pipelines connect the oilfields
with cach other and with the marine terminal at
Madre de Deus and the Mataripe refinery. Production
in the Bahia area is about 140,000 barrels a day. The
refinerv has a crude-distillation capacity of 45,000
barrels, leaving 95,000 barrels a day for shipment to
other parts of the country.

The first pipeline and marine oil terminal in the
State of Sergipe was inaugurated in December 1966.
This 30-mile pipeline taps the Carmopolis oilfield
(about 18 miles north of the port of Aracaju} and adds
a minimum of 16,000 barrels o day to Brazil's crude-
oil production. Long-term expansion to 162,000
barrels a day is planned for the area.

The state of a0 Paulo, Brazil's largest industrialized
area, imports all of its petrolenm products through
marine terminals at Santos and Sao Sebastiao. Crude
oil is delivered to four refineries Ly 277 miles of
pipeline; refined products are distributed by an
additional 187 miles of pipeline.

The longest single pipeline in Brazil covers a
distance of 227 miles between Rio de Janeiro and Belo
Horizonte. This line, which formerly transported
refined products from the Duque de Caxias refinery in
Rio de Janciro, has been converted to transport crude
oil from the Rio de Janeiro marine terminal to the new
Gabriel Passos refinery in S2le Horizonte. A 91-mile
pipeline carries fuel oil to the important industrial arca
of Volta Redonda and to the marine terminal of Santa
Cruz An additional 48 miles of crude-oil and products
pipelines also connect the refinery in Rio de Janeiro
with tecal port facilitics and POL storage termin.le.

The only gas pipelines in the country are those in
the state of Bahia, where the gas is probably being
injected into the Candeias oilfield to increase oil
production.

Details of principal pipelines are given in Figure 7.

G. Ports (C)

Brazil has six major ports and 25 significant minor
ports. Rio de Juneiro and Santos (Figure 8), both on
the southcastern Atlintic coast, are the principal
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maritime centers. The other four major ports are
Reciie. Salvador, Porto Alegre. und Rio Grande. Four
of the significant minor ports, Belem. Sao Luis.
Fortaleza. and Arcia Branca, are on the less pop wated
north coast. Manaus, almost 1.100 miles upstrcam
from the meuth of the Amazon River. is the trading
center for a vast hinterlund and exports rubber and
other agricultural products and receives general cargo
for distribution through a flourishiag international
free zone. On the more densely populated ecast coast
are the following significant minor ports:

Natal Theus Paranagua
Cabedelo Tubarao Itajai
Maceio Vitoria Florianapolis
Aracaju Angra dos Reis Tramandai
Aratu Sao Sebastiao

Characteristies of the minor ports are consistent
with the tvpe of commodity produced and the imperts
nceded in the respective areas. Belem, the most
important commercial port on the north coast and
headquarters of the Fourth Naval District. expoits
rubber, cacao, timber, and hides. Belem yards have
two large floating drvdocks and four marine railways
and perform major hull and routine machinery repairs
to naval and merchant ships. Most of the port
activities at Fortaleza have been transferred recently
to nearby Mucuripe from which cotton, ores, and salt
are shipped. Areia Branca is being converted into a
salt-distribution port because of its proximity to large
salt flats. Natal ships salt, cotton, sugar. and ore; the
floating drvdock at the naval base repairs ships up to
2,000 tons. Cabedelo’s principal shipments are sisal.
sugar, and cotton. At Maceio a sugar terminal under
construction has alongside depths suitable for large
oceangoing vessels. Aracaju is undergoing dredging
and extension of berthing space. Aratu, about 15 miles
north of the major port of Salvador, is the site of new
industrial plants and a naval base, which has the
sccond largest drydock in Brazil. lheuas is Brazil's
leading cacao export port. The new port of Tubarao,
owned and operated by a large mining company and
completed in 1966, is designed especially for the
shipment of iron ore and the receipt of coal: in 1970 it
shipped over 22 million tons of iron ore, and the
expansion of port facilities continues  with  the
construction of an additional ore berth at depths
suitable for vessels of 400,000 d.w.t. Vitoria has
become a general-cargo and grain-handling port since
most of its ore handling operations have been
transferred to Tubarao. Angra dos Reis, about 75 miles
south of Rio de Janeiro and site of the large Verolme
shipyard, ships coffee, bananas, and ram and receives
wheat, coal, and salt. The petroleum terminal built by
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PETROBRAS at Sao Sebastiao accommodates
150.%00-ton tankers. and expansion is nearing
completion to handle 300.000-ton supertankers; the
port supplies crude petroleum to three large refineries
in the Stai~ of Sao Paulo. Paranagua ranks just beiow
Santos in the shipment of coffee and receives large
quantities of wheat. petroleum, and cement: a
container termina! is under construction. Itaiai is a
commercial center {or industrial interests in..nd; its
principal exports are tobacco, rice, timber, and
marble. Florianapolis, hexdquarters of the Fifth Naval
District, is decreasing in in Qortance as a commercial
seap:st. Tramandai, a new pé%-oleum terminal owned
and operated by PETRORRAS 1. capable of mooring
200,000-ton tankers Lringing crude oil to refineries
located inland.

Maritime ports are vital to the Brazilian economy
because of the marked concentration of agricultural,
mining, and industrial activities in or near the coastal
areas. Coastwise shipping accounts for a large volume
of maritime traffic. Crude petroleum. petroleum
products, and wheat composed the bulk of coastwise
cargo handled in the pericd 1962 through 1970.

. Coastwise tiaffic. concerned principally with the

export of coffec. iron ore, sugar, cacao, and cotton and
the import of crude petroleum and petroleum
products, machinery, wheat, fertilizeis, chemicals, and
pharmaceutical produets, more than tripled in 1970.

Movement of cargo through Brazilian ports
increased about 6% in 1969 and 12% more in 1970.
The greatest increases were in the ports of Vitoria,
Tubarao, Maceio, Recife, and Paranagua.

A national program of port expansion and
taodernization, in progress since 1964, calls for
coastructing new piers and wharves, dredging
chavnels and harbors, acquiring  cargo-handling
equipment and harbor craft, and constructing
warchouse and containerization facilitics. Almost all
Brazilian vorts have benefitted from this program.

Brazil has 10 principal shipyards and numerous
boatyards. Six of the principal yards, including the
Japanese-Brazilian yard, Ishikawajima (Ishibras), are
in the Rio de janeiro arca. Under construction by
Ishibras and sched.uled for completion in 1973 is a new
drydock capable of helding ships up to 400,000 tons.
The principal naval base at Rio de Jansire fas
extensive shipbuilding wnd ship-repair facilities. The
Dutch-Brazilian yard, Veralme do Brasil, which has
two shipbuilding docks, is lovated at the port of Angra
dos Reis; in 1971 it delivered a 53,500-d.w.t. bulk-
cargo carrier, the largest ship“ever built in South
America. One of the largest drydocs in Brazil is at the
naval base in Aratu.
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Brazilian ports are administered by the National
Department of Ports and Navigable Routes (DNPVN)
under the Ministry of Transportation and Public
Works: authority, however, is delegated in various
ways. The port of Rio de Janciro is administered by the
federal government through a special port ageney; 11
ports, including Recife, Porto Alegre, and Rio Grande,
are administered by state concessions; three ports,
including Salvador and Santos, are administered by
private “dock company” concessions; five ports,
including Manaus, are under direct control of the
DNPVN; two. Aracaju and Maceio, are under a
combination of the DNPVN and the respective state
governments; and two, Fortaleza and Belem, are
under “mixed economy societies.” Special petroleum.
iron-ore, coal, and fertilizer terminals are administered
by owner companics. A large dredging company
(Companhia Brasileira de Dragagem) owned and
operated by the DNPVN renders service to numerous
ports, as required. Administration of the various ports
is subject to change as new needs arise.

Ports are being improved in direct ratio to the
accelerated industrial ad commercial growth of the
country and as a result of recent studies showing that
some facilitics were unable to handle international
and domestic trade adequately.

Details of the major ports are given in Figure 9.

H. Merchant marine (C)

Few countries dvpend so heavily on waterborne
shipping, both forcign and domestic, as does Brazil. A
long coastline, « coticentraiion of population and
cconomic activity ~long the scehoard area, and
inadequately developed land trassvort have
stimulated development of a necessary, extensive, and
increasingly efficient maritime system.

Most coastal shipping is handled by Brazilian-flag
ships operating in liner (scheduled) service. In 1960
the cargo in this traffic amounted to 7.86 million
metric tons; by 1970 the volume had increased to
14.29 million metric tons. The rise was due to @ great
increase in coastwise carriage of oil and ore, which
more than offset a diop in the volume of general carge
-arried. Coastal service continues to be vital to the five
northern States of Para, Maranhao, Piaui, Ceara, and
Rio Grande do Norte and important to the central
region and to Rio Grande do Sul in the south.
However, it is doubtfu! that the former volume of
general trade, which had been lost through
inefficiency and erratic sailing schedules, can ever be
completely regained. The two main streams of coastal
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Rio de Janeiro, including naval base at upper right

truffic are from the southern states to the central
region and from the north and northeast states to the
ceitral region.

Brazitian foreign trade, which is preponderantly
scaborne, anunted in 1971 to a total value of about
US$2.900 billion i» cxports (principally coffee. cocon,
sugur

roodron ore, cotien. and  manufactures)  and
11883.250 billion in impore. cerincipally petroleum,
wheat  machinery, and chemica! . Major trading
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FIGURE 8. Rio de Janeiro and Santos, major ports {(U/OU)

partners are the United States, West Germany, the
United Kingdom, [taly, the Netherlands, Argentina,
and Venezuela. In 1970, Brazilian-flag ships carried
10.4%. by volume, of Brazil's exports and 20.6%, by
volume, of her imports. Brazilian companies,
aperating with chartered foreign-flag ships as well as
their own vessels, accounted for 21.7% of the volume
ol Brazilian exports and 56.5% of the volume of her
imports. Freight charges on these cargoes returned




USS251 million to Brazil and surpased coffee exports
and the mining of iron ore as a national source of
income, according to an announcement by the
Minister of Transportation and  Public Works,
However, the continuing need to charter foreign
tonnage to supplement Brazilian ships in their world-
wide service was also cited as contributing as much as
0% to the annual deficit in the “services”™ sector of
the balance of pavments, During 1970, the state-

APPROVED FOR RELEASE: 2009/06/16: CIA-RDP01-00707R000200080021-4

owned shipping entity. Lloyd Brasileiro. operated in
international traffic with 30 of its own ships and 20
chartered forcign-flag  vessels. During 1969, 11
Brazilian  companies operating in foreign trade
chartered 357 forcign-flag ships for that trade. the
charter fees amounting 1o USS118. ] million. Since
1969, the percentage of the total flect deadweight
tonnage involved in forcign trade has inereased from
aboul 304 to over 73
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In July 1972, the Brazilian merchar* fleet consisted
of 213 ships of 1.000 gross register tons (g.r.t.) and
over, totaling 1.609.602 g.r.t. or 2.363.393 deadweight
tons (d.w.t.), as follows:

TyrPe No. G.R.T. D.W.T.

Dry cargo ............ 133 694,292 929,088
Tanker ...... ... .... 42 542,177 881,696
Naval tanker* ...... ... 3 8,867 13,855
Bulk cargo ........ .. 18 183,273 285,916
Combination tanker/ore

carrier ............. 2 121,220 210,839
Refrigerator ... ..... ... 6 21,288 21,985
Liquefied-gas carrier ... 5 15,277 11,444
Passenger . ............ 2 20,894 6,970
Combination passenger/

cargo . ............. 2 2,314 1,600

213 1,609,602 2,363,393
*Known to be used commercially.

Among the merchant fleets of South America. the
Brazilian fleet is both the largest and the most modern.
The largest ship in the fleetis a 116,195-d.w.t. tanker
(Figure 10). Additional characteristics are g ven in the
following tabulation:

L ERCENT OF
DW.T.
A~ (years):
Under 10 ... ... .. e ek 65
10t019 ... ... ... ... ... ... ..., 23
20 andover ................. ... ...... 12

Size (dw.t.):

Under 10,000 ........ ... ........... 133
10,000-19.999 ... ... ... ... 63
20,000-99,999 ... ... ... ... ......... 13
Over 100000 ... ... .......... ... . 4
Service speed (knots):
18 and over .. ... ..... ... e 30
141t0179 .. ... 63
Under 14 ........ ... .. N 120
Power/fuel:
Diesel ....................... ... . ... 168
Steam/oil ... ... . .. . ... .. ... . ... 44
Steam/coal ... ... .. ... ... ... ... .. 1

Fleet ownership is divided among 44 government
and private beneficial owners (entities assuming profit
or loss from operatiors). The largest of these is the
Government of Brazil, which owns and operates 91
ships under five semiautonomous entities known as
autarquias. Aside from the government, only ecight
owners have more than four ships. These owners and
the government operate 92%  of the total fleet
deadweight tonnage, and the remaining 8% s
distributed among 35 owners. Four private owners and
two government autarquias cach operate more than
100,000 d.w.t. of shipping. The largest of these,
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PETROBRAS. provides 96% of the fleet’s total tanker
deadweight tonnage through its operating arm, Frota
Nacional de Petroleiros—FRONAPE which owns and
operates 838258 d.w.t. Two small Brazilian-flag
tankers. each under 1.5300 d.w.t. are foreign owned.
one by the Shell-Roval Dutch Group of Londo- and
the other by Standard Qil of New Jersev. Two ships are
registered undes the Liberian flag.

In January 1971, in addition to merchant ships of
1.000 g.r.t. and over. there were about 90 merchant
ships between 160 g.r.t. and 999 g.r.t.. totaling 36,000
g.r.t. Of these. about 80 are dryv-cargo ships. most
operating in the coastal and river trade. In 1971,
Brazil's fishing fleet consisted of more than 300 vessels.
including about 25 oceangoing ships between 100 and
400 g.r.t. and totaling about 5.000 g.r.t.

The Brazlian merchant marine program has long
supported the modemization and expansion of a
chronically aged and inefficient merchant fleet. This
program. pursued sporadically since long  before
World War 1, was stepped up at the war's end
with the acquisition by the government of 20
oceangoing freighters and 12 C1-M-AV1 type U.S.-
built coastal freighters. It was further implemented in
1956 with the addition of 12 more of the same type
coastal vessels. In the intervening period, PETRO-
BRAS and FRONAPE begun operations with a fleet of
about 20 tankers and four river vessels. However, the
combined efforts of government and private capital
were not sufficient to sustain the growth of the fleet
through new acquisition or to renovate the many older
units then in operation. In response to a critical need
for financing. and in order to diminish the outward
flow of foreign exchange due to Brazilian cargo being
carried in foreign ships, a fund and tax plan was
promulgated in 1938,

The fund for merchant fleet renovation and
expansion was tied closely to a strong plan for
improving the domestic shipbuilding and  repair
industry. Government loans administered through the
Merchant Marine Commission (CMM) from the
Merchant Marine Fund (FMM) and for up to 85% of
a ship's price are made available to offset the
difference in construction cost between Brazilian and
foreign yards. The FMM has been made partially self-
sustaining by imposition of the Renovation Tax for the
Merchant Marine, also promulgated in 1958 as a part
of the FMM. This tax consists of a charge of 20%
against cargo owners on freight receipts generated
both in international and coastwise trade. Money
from the tax is deposited with the National Bank of
Brazil and is carmarked for parchasiag. building. and
modernizing ships.
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FIGURE 10. The Horta Barbosa (62,619 g.r.t, 114,800 d.w.t.), shown
here, and the Hamilton Lopes {62,619 g.r.t., 116,195 d.w.t.), govern-
ment-owned tankers, are the largest ships in the Brazilian merchant
fleet. Both ships were acquired in 1969. (Lu/ou)

At the outset of the program, before it could get
underway domestically. orders were placed abroad for
new ship construction and used tonnage was acquired
to replace the oldest vessels. The bulk of these orders
were planned to extend from 1938 through about
1961, when the domestic shipbuilding industry was
scheduled to begin phasing into large-scale production
for the Brazilian merchant fleet. Tankers were
purchased mainly from Dutch. Japanese, and Danish
vards, and most new freighters came from Polish and
Finnish vards. New tonnage in dry-cargo and
combination passenger/cargo ships was virtually offset
by scrapping old tonnage. but tanker tonnage
increased by 30% .

Between 1960 and 1968 the government program
resulted in the construction for Brazilian ovners of 61
ships of 527000 d.w.t. in Brazilian shipyurds. The
program was reaffirmed and accelerated in 1967-68,
and by September 1969 an additional 65 ships of
1,275,000 d.w.t. were on order from Brazilian vards for
Brazilian owners. By Junuary 1972, 90 Brazilian-built
shipe aggreg ‘ting 782,787 d.w.t. and representing 35%
of the total fleet deadweight tonnage were in service
under the Brazilian flag. Domestic construction has
produced 61% of the dry cargo deadweight tonnage.

As of 30 April 1972, 68 ships aggregating 2,626,890
dw.t. were on order for the domestic fleet. This
included 40 dry cargo, 11 tankers, cight bulk carriers,
and nine combination tanker/ore carriers. The largest
ships on order were five 131,000-d.w.t. and one
265,300-d.w.t. combination tanker/ore carriers.

There is no inclusive body of law encompassing the
maritime sector in Brazil. Authority is based on
executive decree and regulation except when based on,
or flowing directly from, specific articles of the

constitution. In general, the government’s policy has
been to encourage the growth of the merchart fleet so
as to enable it to carry at least half of Brazil's loreign
trade and all of the coastwise trade.

The specific goal of government poliev is the
reservation of the majority of trade between Brazil and
cach of her trading partners individually to the ships
of the countries involved through bilateral negotiation
and agreement. Under such agreements, 40% of the
trade would be carried by Brazilian ships and 40% by
those of the trading partner. The remaining 20%
would be available to third country ships. The amount
of Brazilian trade carried ov Brazilian ships has
steadily increased as a result of this policy and of the
government's  direct  supervision of shipping con-
ference arrangements. The increased proportion of
domestic cargos carried also is a result of the use of
more modern ships in the Brazilian fleet and the
allocation of overseas lines to Brazilian companices
previously restricted to coastal operations, diverting
Brazilian tonnage to that trade. Some shipping lines of
countries not party to the bilateral arrangements,
especially  those of Scandinavian flags, have
withdrawn their ships from the Brazil-North American
trade due to the steadily decreasing amount of that
trade carried by them.

Government policy  with regard to cabotage, or
coastal trade, restricts such operations to the nation's
own ships or to those chartered by Brazilian companics
when Brazilian ships are not available. A principal
policy objective has been to reestablish confidence in
this means of transport, which has long suffered from
lack of dependable service, Lines serving the coastal
trade are now required to maintain regular schedules
of service. All ships in this trade, including foreign

5
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charters. are under explicit governmental regulation
and regardless of flag are controlled as if they were
Brazilian owned.

In chartering fore.gn-flag ships for both coastwise
and high-seas services. Brazilian lines utilize ships onlv
with the case-by-case approval of the government an-.
may only charter deadweight tonnage up to the level
of new tonnage on order for their own account.
Chartered tonnage, as well as Brazilian-flag tonnage,
is taxed at the rate of 20% of the freight payvment, the
money going to the fund for merchant marine
renovation. This money is returned to the owners in
proportion to tonnage uncer construction to their
order.

The government extends direct aid to Brazilian .

shipping in several forms. Operating deficits of
government-owned  ships are absorbed, both for
cabotage and international operations. New-
construction loans are made for up to 83% of
construction cost and are to be repaid out of revenué
at 6% interest over 15 vears. Indirect aid to the
merchant marine is extended through sclectively
granting duty-free imports, giving preferential
treatment in carrving certain exports and imports, and
by participating in the ownership and operation of
merchant ships.

Brazil is pariy to the following international
conventions or The Inter-Governmental
Maritime Consultative Organization (IMCO);
Internaticnal Convention for the Safety of Life at Sea,
1960; International Regulations for the Prevention of
Collisions at Sea, 1960; and International Convention
on Load Lines. 1966. Maritime Affairs are
administered by the National Merchant Marine
Superintendency (SUNAMAM) under the Ministry of
Transportation and Public Works, which in 1969
succeeded the Merchant Marine  Commission.
SUNAMAM consists of five departiments (Engineer-
ing. Finance and Control, Plans and Studies,
Navigation, and Administration). Tt has regional
agencies within Brazil and in Hamburg and New
York.

SUNAMAM execntes national maritime policy and
participates in its formulation: regulates  Brazil's
overseas and domestic maritime trade: assigns routes
to Brazilian companies; administers public resource

acts:

as apolied to merchant fleet renovation and subsidies;
fixes certain tariff limits: negotiates working
conditions and wages of stevadores and other port
workers: participates in international conventions and
effeets their implementation by Brazil: authorizes the
charter of forcign ships by Brazilian companies;
regulates the administration of national shipbuilding
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programs and the allocation of contracts for new
construction: and authorizes expenditures o~ the
merchant fleet outside Brazil.

All water transportation undertaken for Brazilian
account or under the Brazilian flag. whether by
governmental agencies or by private concerns, is
regulated by the decrees of SUNAMAM. The
Superintendent of the Merchant Marine is appointed
directly by the President of the Republic.

On 1 January 1971, 6,367 seafaring personnel were
emploved on Brazilian merchant ships of 1.000 g.r.t.
and over, 7% less than those employved afloat at the
beginning of 1970. The decrease reflects both a desire
*5 reduce manning levels and the greater use of
automation in the more modern fleet. No official
government steps have been taken toward preserving
jobs threatened by automation.

Maritime labor, both and ashore, is
unionized under the National Confederation of
Maritime, River, and Air Transport Workers. Much of
this unioa’s militant and politically active leadership
was removed after the 1964 Revolution. The union is
now rigidly controlled by and subject to the political
vigilance of Brazilian naval authorities. Strikes are
outlawed by the government.

Merchant marine training is accomplished through
the Merchant Marine Academy at Rio de Janeiro,
which is under the administration of the Brazilian
Navy. The academy accommodates about 600
students and provides undergraduate and postgradu-
ate instruction in deck. engincering, and steward
departments. Al graduates of the Academy are
commissioned in the Naval Reserve.

afloat

I. Civil air (C)

Civi' aviation has a vital role to play in the present
and future development of the Brazilian economy.
International air services gicatly strengthen the
nation’s ties with many of th major centers of the
Western world. In addition, domestic air services are
especially important in the undeveloped northern and
central areas of the country where many settlements
are separated by hundreds of miles and where surface
transportation is inadequate or completely lacking.
However, in spite of its importance, domestic air
traffic has not increased as expected. A fleet
modernization plan has helped, but additional
planning and development are needed to provide a
strong and reliable domestic air network. A major
problem which must be solved is that of too many
airlines serving the same points.

CIA-RDP01-00707R000200080021-4
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Sixteen foreign airlines serve Brazil; these together
with the Brazilian airlines provide regularly scheduled
services between Brazil and 39 cities in 31 countries.
Brazil's Empresa de Viacao Aereo Rio-Grandense.
S.A.—VARIG and Aerolineas Argentinas of Argentina
are the only Latin American airines providing a direct
link between southern Africa and South America.

Brazil, which has over 3.700 rcgistered aircraft, has
one of the largest civil airfleets in the world. However,
in the last few vears the number of major (20,000
pounds gross weight or over) civil-transport aircraft
has declined because of permanent grounding,
storage, or sale of obsolescent aircraft and bankrup’rv
encountered by some small companies. The following
110 civil aircraft of at least 20,000 pounds gross weight
are registered and operating in Brazil:

4 Aerospatiale Caravelle 15 Douglas DC-3

6R 4 Dou 'as DC-6C
2 BAC 111-400 1 Douglas DC-8
4 BAC 111-500 2 Fairchild C-82A
4 BAC Viscount 827 4 Fairchild-Hiller FH-227B
11 Boeing 707-320C 6 Handley Page Herald
2 Boeing 707-420 10 Hawker Siddeley HS-748
8 Boeing 727-100 10 Lockheed L-188 Electra
3 Boeing 727-200 14 NAMC YS-11A
6 Bceing 737-200

An estimated 36,000 persons are engaged in civil
aviation activitics, including about 3,230 commercial
pilots and 16,700 private pilots. About 900 pilots are
rated in hecavy multiengine aircraft. Skilled
maintenance personnel number about 6.500.

Three of the four major scheduled airlines in Brazil
are privately owned. In addition there are about 70 air
taxi and charter operators. VARIG, Brazil's chosen
instrument for long-distance international flights and
the largest airline company in Latin America, serves
59 domestic points and links Brazil with 22 cities in 20
countries. VARIG's routes extend two-thirds of the
way around the world; a gap between Rome and
Tokyo prevents VARIG from becoming a round-the-
world airline. The company employs nearly 11,000
persons, including about 2,200 skilled maintenance
personnel and 500 pilots. VARIG is a private
enterprise, 70% owned by its emplovees. lts flect
consists of nine Boeing 707-320C’s, two Bocing 707-
420's, four Boeing 727-100's, one Douglas DC-8, 10
Hawker Siddeley HS-748's, and 10 Lockheed 1.-188
Electras.

Brazil's sccond major carrier, Servicos Aereos
Cruzeiro do Sul S.A.—CRUZEIRO, serves 35 domestic
points and six regional cities. About 85% of the
company’s stock is held by its employees. CRUZEIRO
employs about 4,400 persons, including 185 pilots and
1,800 skilled maintenance personnel. Tts fleet consists

DO R[] i
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of four Aerospatia! Caravelle 6R’s, four Boeing 727-
100’s. cight Douglas DC-3's, two Fairchild C-82's. and
eight NAMC YS-11A’s.

SADIA S.A. Transportes Aereos— T TRANSBRAZIL
S.A. Linhas Aereas, a subsidiary of the privately
owned Sadia Corporation, serves 19 domestic points
and employs about 1,000 persons. including at least 33
pilots. Its fleet consists of four BAC 111-500's and six
Handley Page Hearlds.

Viacao Aerea Sao Paulo, S.A.—VASP is the only
major Brazilian air carrier that is not privately owned:
over 90% of the comnpany is owned by the Statc of Sao
Paulo. VASP employs about 4,200 persons. including
170 pilots and 2,000 skilled maintenance personnel,
and has an operating fleet consisting of two BAC 111-
400’t, four BAC Viscount 827's, six Boeing 737-200's,
seven Douglas DC-8’s, four Douglas DG-6's, six
YAMC YS-11A’s, and three Boeing 727-200's.

VARIG, CRUZEIRO, and VASP have joined a pool
to provide high-frequency scheduled services via the
Ponte Aerea (Air Bridge) between Rio de Janciro and
Belo Horizonte, Rio de Janeir: and Sao Paulo, and Rio
de Janeiro and Brasilia.

Brazil's largest air-‘axi operator is Lider S.A.
Transportes Aereos—Lider Taxi Aero, which operates
one Lear Jet 24, eight Aero Commanders, three Beech
Barons, and three Cessna Skylanes. It employs 130
persons, including 40 pilots. From headquarters at
Belo Horizonte, Lider provides services over an
extensive network throughout Minas Gerais, as well as
to Rio de Janeiro, Suo Paulo, and Brasilia. The balance
of air-taxi and charter services fly light single- and
twin-engine aircraft from Brazil's major cities to
outlying areas.

In addition to the services operated by the
scheduled airlines and charter carriers, the Correio
Aereo Nacional, the airmail und general carrier
division for the Brazilian Air Force, transports mail
throughout the interior, linking about 100 small
communities and villages where regularly scheduled
private air transport is unavailable. Passenger and
cargo are carried on a space-available basis.

The Directorate of Civil Aviation, under the
jurisdiction of the Ministry of Aeronautics, is
responsible for the control and coordination of all civil
aviation activities. The Ministry of Aeronautics is
concerned  with all aspects of civil and military
aviation and subjects civil air operations to strong
military influence. Also attached to the ministry is the
Committee for Studies Conceraing International Air
Navigation, an intergovernmental agency dealing
with international aviation policy matters. The Study
Committee for Airline Authorizations advises the
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Director General of Civil Aviation on problems
relating to the regulation of aspecis of the domestic
activities of national operators and the concession of
new domestic airline services.

A varicty of training activities is conduct ' in
Brazil. The major facility for aeronautical sciences.
technology, and research is the Aerospace Technical
Center, which provides work in airframe and airport
design and  training in airline management and
operations. An advanced flyving school and training
center at Porto Alegre is maintained by VARIG and
provides flying and maintenance courses for VARIG
personnel. An additional VARIG training facility at
Santos Dumont airport in Rio de Janeiro houses
simulators for training flight crews in its Boeing 707,
Hawker Siddeley 748, and Lockheed Electra aircraft.
CRUZEIRO operates a training school subsidized by
the government. A number of Brazilian personnel
have been trained overseas; VASP pilots, for example,
have been trained in the BAC 111 aircraft by
personnel of Allegheny Ai:lines.

Most of the civil aireraft are overhauled in Brazil.
SADIA and VASP have maintenance bases at Sao
Paulo; VARIG's is at Porto Alegre, and CRUZEIRO's
is at Rio de Janeiro. VARIG is capable of overhauling
most of its aircraft. The British-owned Rolls Royee
maintenance facilities in Sao Paulo overhaul and
repair engines for VASP and SADIA and for several
foreign airlines. Companhia Electromecanica—
CELMA overhauls piston and jet cngines for the
Brazilian Air Force, Brazilian commercial lines, and
several foreign companies. The company is
government controlled and is reportedly one of the
most efficient in Latin America. Among the foreign
overhaul facilities used by Brazilian airlines are the
Frankfurt, West Germany, shops of Lufthansa, which
provides VARIG with modifitations on its Boeing
707's.

The Brazilian Government actively encourages
development of civil aviation. Subsidies are granted to
all the major air carriers and to at least 14 charter
companies and air taxis operating in the interior.
Subsidies are avaiiable for international routes, for
interior ““social-service” routes, for equipment, and for
defraying increased operating costs not covered by
charges or other government aid. Private flying is
encouraged through an extensive system of
government-subsidized-and-regulated acroclubs. This
support is considered essential for development of air
transport as well as a means of establishing a
semitrained reserve for the Air Force.

Brazil is a member of the International Civil
Aviation Organization (ICAQ) and is represented on

32

APPROVED FOR RELEASE: 2009/06/16: CIA-RDP01-00707R000200080021-4

E
h(t

thc ICAO council. VARIG and CRUZEIRO are full
members of the International Air Transport
Association (IATA) and VASP is a:1 associate member.
Erazil has international agreemients or arrangements
covering the exchange of air service with at least 31
countries.

J. Airfields® (C)

The air facilities system of Brazil consists of 2,411
airfields, 373 sites, and 18 scaplane stations. Of these,
40 civil, 16 joint miiitary/civil, and 14 military are
significant. Most of the airfields are located within a
300-mile wide band along the east coast. In the
interior the greatest concentration of fields is found in
the States of Minas Gerais and Sao Paulo in the
southeast and in the southern region near the Uruguay
border. The Amazon Basin has relatively few airfields,
but the number is considered sufficient for this
underdeveloped area. Inaceessible terrain dictates that
many fields be located along watcrways. Continued
expansion of the economy and J velopment of the
interior will require more and lon er puved runwavs
and at least minimum support fac lities.

Galeao Airfield at Rio de Janeciro and Vira
"~ =cs at Campinas have concrete runways of

10,000 feet which can support sustained
neavy bomber operations. Galeao is Brazil's most
important airfield. Navigational and communi-
cations aids include instrument landing system
(TLS), area surveillance radar (ASR), VHF omnidirec-
tional range (VOR), and approach control towers.
There are complete refueling, meteorology, repair, and
cargo handling facilities. Vira Copos has VOR,
nondirectional radio beacon (NDB), approach control
tower, and complete field facilities. Augusto Severo,
Brasilia, Campo Grande, Guararapes, Pinto Martins,
and Val de Cacs have paved runways of 7,000 to 9,000
feet and facilities to support jet fighter and medium to
heavy bomber operations. Campo dos Afonsos,
Congonhas, Cumbica, Gravatai, Ponta relada,
Salgadc  Filho, and Santa Cruz couvld support
continuous operation of USAF fighter aircraft in the
30,000- to 50,000-pound class and medium transports.

The 116 airficlds having hard-surface runways are
in fair to good condition. Weight bearing capacity, in
general, is consistent with length of runway and
significance of field. Some shorter runways are rated as
strong as others of greater length. For example,

For detailed information on individual air facilities in Brazil,
consult Volume 4, Airfields and Seaplane Stations of the World,
published by the Defense Mapping Agency, Aerospace Center, for
the Defense Intelligence Agency.
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Congonhas, which ha, 3,700 feet of concrete, is 1ated
at 530,000 pounds for aircraft with twin dual-tandem
landing gear. as is Galeao, which has 10,827 feet. The
more important fields have adequate to good taxiway
and apron systems consistent with existing traffic and
aircraft types. Smaller fields having paved runways
have few or no taxiways and one or two small gravel or
asphalt aprons. Cargo-handling equipment varies
from crude to sophisticated according to need. Airline
operations number from one or two flights per weck
from fields in outlying areas to 1,700 scheduled
international and domestic departures from the
Galeao/Santos Dumont complex at Rio de Janeiro.

The 2,295 temporary- and natural-surface runways
are suitable for light-transport and liaison aircraft.
Surfaces are gravel, clay and sand, graded earth, and
grass, condition varying from poor to good depending
on location, weather, and maintenance. Many ficlds
lic along river lowlands and are not usable during the
rainy season. Airstrips are built for the express purpose
of road construction and continue to be used as towns
are built along the roads. Practically all fazendas
(ranches) have their private strips.

The larger seaplane stations are located near cities
along the north and cast coasts: operations consist of
patrol and rescue work. Support facilitics are adequate
to good. Operating areas are just inside the mouths of
large rivers or bays for sheltered anchorage. Inland
seaplanc stations with few facilities other than fuel
and anchorage are located along the Amazon River
and its major tributaries.

The 375 sites are former usable airficlds; most have
returned to natural state and have little or no potential
without clearing and gradirg.

Maiatenance is fair to good for major fields
supporting military, international. and domestic air
traffic. Marginal runway, taxiway, and apron weight
capacity for the volume and type of traffic on many
fields keep them in coastant need of repair. Minor
fields of temporary or natural surface receive little or
no maintenance. Support and service facilities are
available according to field significance. Only a few
major fields have hydrant refueling, most using trucks
and hose carts.

Expansion and improvement are concentrated
primarily on existing fields serving major population
centers and are the direct results of increased heavy-jet
traffic. Improvement includes cargo- and passenger-
handling facilities, installation of hydrant refueling,
and addition of new runways and taxiways. Control
and navigation aids are being upgraded, but
nondirectional radio beacons remain the primary
facilits . Extensive installation of VOR, 1LS, and ASR

is planned. Thus far only Galeao, Salgado Fitho, and
Brasilia have ILS. The Rio de Janeiro and Sao Paulo
areas have surveillance radar. Santa Cruz military is
the only field having precision approach radar. An air
force base to support Mirage fighters is under
construction at Anapolis. Both military and joint
military/civil fields have potential for expansion and
support of sustained operations: however. irregular
allocation of funds will probably continue to hamper
progress.

Characteristics of selected airfields are listed in
Figure 11.

K. Telecommunications (C)

The telecommunication (telecom) system compares
favorably with other systems in South America but is
below the standards of the United States and Western
European countries. Despite extensive recent
construction, most telecom facilities still are
concentrated in the southern third of the country and
in a relatively narrow strip of land bordering the
Atlantic Ocean. Immense sections of the interior are
served only by scattered radioce. munication stations
and a tenuous tropospheric-scatter svstem. Rio de
Janeiro is the dominant center of telecom services,
especially in the field of international ocrations. The
important cities of Sac Paulo, Recife, Savador, Porto
Alegre, Relo Horizonte, and Brasilia continue to
develop as regional centers. The trunk radio-relay
system is replacing the open-wire telephone and
telegraph networks as the primary traffic-carrying
medium. Although nearly all modern telecom media
are found in Brazil, they are not yet sufficiently
developed to fulfill normal requirements of the
government, the military services, and the public. The
rapidly expanding population and related economic
growth place constant pressures on an  already
overtaxed system.

Telecom fucilities are owned and operated by the
government and a number of private companies.
Supreme authority for the administration of all
telecommunications is vested in the Ministry of
Communications. Two autonomous bodies, the
Brazilian Telecommunications Enterprise (EMBRAT-
EL) and the Brazilian Post and Telegraphs Enterprise
(ECT), operate all interstate and international
facilities. In addition, there are nearly 900 small
telephone companies operating under state, munici-
pal. or private ownership. Most broadcast facilities
are privately owned. Both the National Telecommuni-
cations Department (DENTEL) and the National
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FIGURE 11. Selected airfields {(C)

e

LONGEST RUNWAY:

SURFACEF; DIMENSIONS;

ELEV.,TION ABOVE

NAME AND LOCATION SEA LEVFL
Feei
Augusto Severo.................. Asphalt.............
5°55'S., 35°15’'W, 7,441 x 200
161
Brasilia......................... Asphalt....... ... ..
15°52’S., 47°55'W 9,789 x 150
3,478
Campo Fontenelle (Pirassununga).. Asphalt.... ........
21°59'S., 47°20’'W. 6,560 ¥ 150
1,962
Campo Grande AB............... Concrete............
20°28’S., 54°40'W. 7,438 x 141
1,834
Cumbica........................ Conerete. ...........
23°23'S., 46°29'W . 6,444 x 148
2,503
Dois de Julho.................... Asphalt....... ... ...
12°55%S., 38°20'W 7,621 x 150
43
Galeao.......................... Concrete............
22°49'S., 43°15'W. 10,827 x 150
N. of Rio de Janeiro 16
Gravatai........................ Concrete. . ........
29°57'S., 51°08'W. 6,562 x 170
26
Guararapes. . Concrete. . ..........
8°08’S., 34° SS'W 8,205 x 161
36
Pampulha. . ciiiivieeeieeno.. Concrete............
19°51'S., 43°57’W‘ 8,326 x 154
2,589
Pinto Martins.................... Asphalt. . ... ...
3°47'S., 38°32'W. 8,366 x 164
82
Ponta Pelada.................... Asphalt. ... ... .. ..
3°08'S., 59°59'W. 6,562 x 147
276
Salgado Filho.................... Concrete. . ..........
30°00’S., 51°10'W. 7,474 x 138
N. of Porto Alegre 13
Santa Cruz...................... Concrete............
22°56'S., 43°43'W. 6,360 x 160
10

Tirivieal.........................
2°35'S., 44°14'W.

ValdeCaes......................
1°2378., 48°33'W.

Vira Copos. .....................
23°00'8., 47°18'W.
8 . of Campinas

‘Fqulvnlent Single-Wheel Loading: Capacity of an airfield runway to sustai
in terms of the single-wheel equivalent.

Asphalt. ... ... .. .. ..
7,710 x 148
177
Asphalt. ... ... ......
8,285 x 147
52

2,126

ESWL*

Pounds
56,607

56,607

31,000

56,607

56,607

48,184

56,607

59,853

56,607

48,184

56,607

48,184

56,607

56,607

48,184

56,607

LARGEST AIRCRAFT
NORMALLY
S8UPPORTED

&

REMARKS

C-135.......

C-118...........

C-135...........

C-121..

Constellation. . . .

Boeing 707. . . ...

C-121...........

APPROVED FOR RELEASE: 2009/06/16: CIA-RDP01-00707R000200080021-4

Joint. Alternate for Boeing 707.

Joint. International airport. Civil
airport, air force base.

Military. Training school for ¢«Ant
pilots.

Military. International airport.
Brazili- 2 Air Force and national
airlines use field.

Military. 4th Air Zone Head-
quarters.

Joint. One of more important fields
along coast. Good refueling base.
Quick turnaround. Capable of
heavy-jet support.

Joint. International airport. Used
by USAF regularly. Complete
facilities.

Joint. One of the better jet bases
with modern buildings and facili-
ties, Used by Brazilian Air Force.

Joint. International airport. Capa-
ble of sustained 707 traffic.

Joint. One of Brazil’s better fields.
Brazilian Air Force personnel
school located here.

Joint. Sustained jet operation capa-
hility.

Civil. International airport. Pri-
mary field in Amazon Basin.

Civil. International airport. Main
base for VARIG, principal nirline
of Brazil. Alternate for military
traffic for Gravatai.

Military. First Fighter Group sta-
tioned here.

Joint. Limited medium jet transport
capability.

Joint. Internationa! airport. Sus-
tained jet operation capability,

Civil. International airport. Brazil's
second largest ficld. Complete
facilities.

n the wmght of any multiple-wheel lnnding-gear aireraft

.
i
;
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Te!' zommunications Council (CONTEL) function as
advisory and policy making bodies.

The backbone of the domestic telecom system is a
far-reaching network of interconnected high-capacity
radio-relay systems and low-capacity tropospheric-
scatter links. From dual centers in Rio de Janeiro and
Sao Paulo, trunk radio-relay routes extend southwest
to Curitiba and Porto Alegre, west to Campo Grande,
north to Biasilia and Belem, and northeastward to
Belo Horizonte and Salvador, and then along the
coastline to Recife and Fortaleza. Most ol these routcs
are operating in the 4 and 6 gigahertz (GHz) range
and have ultimate capacities of 960 telephone
channels and one TV channel, but current capacitics
are probably only a fourth of this total. Complement-
ing the trunk routes are extensive very-high-frequency
(VHF) and ultra-high-frequency (UHF) radio-relay
networks in operation in most Braziliun states and
having tie-ins to the national routes in the state
capitals. The tropospheric-scatter network provides
capacities of 69 and 120 channels and ties together
widely scattered localities in northwestern Brazil from
Manaus south to Campo Grande. An extensive open-
wire telephone network, which is carrier equipped
along many important routes, is supplemented by a
parallel telegraph wireline network. The old domestic
radiocommunications network has been largely
relegated to su emergency role. Most urban telephone
systems are automatic, and increasing numbers of
circuits between medium and large cities are being
connected to transit switching centers to facilitate
expansion of direct-distance dial operations. The
number of telephones has nearly doubled since 1965 to
an estimated total of 2,300,000 sets. Domestic
telegraph  services in the larger cities are fully
automated. The telex (teleprinter-subseriber) network
has about 3,500 subscribers, and there are plans to
extend this service fourfold by 1976.

A wide variety of modern and increasingly
automated  services is available for international
communications. The Intelsat satellite ground station
at Tangua, 50 miles cast of Rio de Junciro, has
replaced high-frequency (HF) radiocommunications
as the primary means of contact with other countries.
The ground station has 106 channels in operation and
has direct connections to 12 similar ground stations in
the Americas and Europe. Modern HF radiocom-
munications originate from three sites in the Rio de
Janciro area. Most of the traffic from these stations,
and from smaller installatiors in Manaus and Porto
Alegre., is destined for Latin American countries and

(LR} ] i

the United States. Wirelines provide important links
with neighboring Bolivia and Paraguay. Work on
Brazil's first coaxial submarine cable is now underway;
known as BRACAN-1, this cable is to carry 160
telephone channels between Recife and the Canary
Islands where it will interconnect with the worldwide
telephone cable system.

The general inadequacy of the public system in the
past led to development of many special networks by
military, industrial, and governmental organizations.
The military forces operate extensive and physically
separate notworks. Federal and state police
communiration systems are constantly being
expanded and modernized. Other important private
systems are operated by railroad. airline, electric
power, and mining companics.

Radio and TV broadcast facilities are highly
developed. AM  coverage is good throughout the
castern half of Brazil, but FM broadcasts are limited
to larger urban centers. In mid-1973 about 900 AM
and 150 FM stations were in operation. The majority
of the radiobroadeast transmitters are low powered
and provide programs intended for local audiences:
the more powerful and influential stations are making
increased use of networks to expand coverage.
Extensive radio-relay routes, using circuits in newly
constructed domestic systems. provide nationwide
transmission of TV programs. There ure 56 TV stations
originating programs and about 100 additional low-
powered repeater stations. Color TV broadcasts, using
the phase alternating line (PAL) system, were begun in
March 1972  As of mid-1973 the number of
radiobroadcast reccivers was estimated at 12 million
sets; the number of TV receivers, at 7 million.

The Brazilian telecom equipment industry produces
all but the most sophisticated types of apparatus in
quantitics sufficient to meet the nation’s requirements.
Complete items still imported consist mainly of
microwave UHF and VHF equipment. forward-
scatter UHF equipment, and television transmission
apparatus. However, substantial quantities of
components for both wire-line and radio equipment
made in Brazil continue to be imported. The principal
source for wire-line components and equipment is
Sweden; West Germany is a distant second. Radio
equipment and components are supplied, in order of
importance, by the United States, Japan, West
Germany, the United Kingdom, and Italy.

Because of limited training facilitics, there is a
shartage of skilled labor to install and operate the
many new telecom svstems being constructed.
EMBRATEL conducts a 5-month telecom course. and
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CoOXFIDENTIAL

4 nmew training center was recently opened by the 75; 2) constructing a second antenna at the Tangua )
Braziliun Telephone Company. Many of the ground station for international service; 3) introducing i
personnel must acquire their knowledge und skills  several more high-powered AM broadcast transmitters
from on-the-job training. at the Radio Nacional station in Brazlia: and 4)

Among the most important long-range plans to constructing high-capaci.y radio-relay routes into
improve the telecom system are: 1) implementing a neighboring countries as part of the Inter-American

domestic communications satellite network in 1973-

Glossary (u/ou)

Telceo:::munications Network.

ABBREVIATION PorTUsUESE ENGLISH
CELMA........ Companhia Electrc mecanica. . ..... ...
CMEF.......... Companhia Mo,iana de Estradas de Mogiana Railroad Company
Ferro
CMM. . Merchant Marine Commission
CONTEL....... . i, National Telecommunications Coun-
cil
CPEF.......... Companhia Puaulista de FEstradas de  Paulista Railroad Company
Frrro
CRUZEIRO... .. Servicos Acrcos Cruzeiro da Sul 8.4 . ..

DENTEL. ...

DER...........

Departamento de Estrades de Rodagem ..

National Telecommunications De-
partment
State Highway Department

DNEF.......... Departamento Nacional de Estradas dc  National Railroad Department

Ferro
DNER.......... Departamento Nacional de Estradas de  National Highway Department

Rodagem
DNPVN.. ... .. Departamento Nacional de Port.: ¢ Vias National Department of Ports a..d

Naregaveis Navigable Routes
ECT . Brazilian Post and Telegraphs Enter-

prise

EFa.... ... Estrada de Ferro Araraquara...... ... Araraquara Railroad
EFAP. ... ... .. Estrada de Ferro *~ Amapa.......... Amapa Railroad
EFCJ........... Estrada de Ferro Campo do Jordao.... Campos do Jordao Railroad |
EFMM.. ... ... Estrada de Ferro Madeira Mamore.... Madeira Mamore Railroad i
EFPP......... .. Estrada dec Ferro Perus-Pirapora. . . .. Perus-Pirapora Railroad !
EFS «..... KEsrada de Ferro Sorocabana.. ....... Sorocabana Railroad
EFSPM......... Estrada de Ferro Sao Paulo ¢ Minas... Sao Paulo and Minas Railroad
EFT............ Estrada de Ferro Tocantins........ .. Tocantins Railroad |
EFV............ Estrada de Ferro Votorantim. ... .. .. Votorantim Railroad
EFVM.......... FEsirada dc Ferro Vitoria a Miras..... Vitoria to Minas Railr ad
EMBRATEL.. Empresa Brasileira de Tele- Brazilain Telecommunications Enter-

romunicacoes prise
FEPASA........ Ferrovia Paulista, S.A............... Sao Paulo Railroad Corp.
FMM . Merchant Marine Fund
FRONAPE...... Frota Nacional de Petrolcos. . .. .. .. ..

i GEIPOT co.. Urupo de Estudas Para Integracao de
N - Politica de Transports
VETROBRAS. .. Petroleo Brasileiro. ... ........ .. .. ..
REFSA Rede Ferroviaria Federal, S.A........ Federal Railroad Network, Inec.
SADIA ... SADIA S.A. Transportes Acreos. . . .. .
SRC............ Sistema Regional Centro............. Central Regional System
SRN............ Sistema Regional Nordeste. . . . Northeast Regional System
SRP............ Sistema Regional Centro-Sul South-Central Regional System
SRS............ Sistema Regional Sul....... Southern Regional System
SUNAMAM..... National Merchant Marine Super-
intendency

VARIG......... Empresade Viacao Aerco Rio-

Grandense, S.A. (\F

Viacao Aerea Sao Paulo, S.A.... .. .. o

NO FOREIGN DISSEM CONFIDENTIAL

T s s AR O

1
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Places and features referred to in this General Survey {ujou)

COORDINATES COORDINATES
° 1S o iy S

Mageraten, B RS o] o Napieuru Gt
A e 12T e o I | MEA. ..o .. 18 03 Rio Jacui (stream) .. ..........

e 3 7 2 apetinga. ... o oL 40 15 Rio Jaguariio (sfream)..........
Alegrete. ., LR [ERERERE EEREREERERITR 55 46 ltararé e 49 20 Rio Jequitinhonha (stream). . ...
Amazon Basin (drainage basin)........... 2 30 60 00 Ttirapina. ... ... . 17 49 Rio Largo. ......cooovvnvenns
Amazonia (reqroni ..o 0 0 0 00 100 60 00 Jacarepagui . . 43 21 Rio Madeira (stream). . ........
Amazon River (afream)............. ... 010 49 00 Inguaribe. ... ... L 34 53 Rio Mearim (stream)...........
,_\ngru dos Reis. ... .. e 23000 44 R Japeri... ..o oo 43 40 Rio Mucuri (sfream)...........
Agua Grande (odlfield). . ... .. .......... 12 22 38 2| Jodo Pesson.......... .. 34 52 Rio Negro (stream). ..
Areaju. ... Lo 10 35 37 o4 Judzeiro. ... 925 40 30 Rio Pari (distributary).
Araguari. . ... oo 48 11 Juizde Fora. ... ... 00 21 45 43 20 Rio Paraguaqu (strecam). .
Ararangud. 49 29 Jundini.....oo oo 23 11 46 52 Rio Paraguai (sfream)...
Araraquara 48 10 Jupia (rrstay. Lo 20 47 51 39 Rio Paraiba (stream).... ..
Aratu. oo 38 27 Laddrio. .......... .. ... 1901 57 35 Rio Paraiba do Sul (stream). ...
ATRXA. ... 46 55 Lagoa dos Patos (lagoon) . . .. . 3106 5115 Rio Paranf (stream)..........
Arcia Branca 45 37 08 Lagoa Mirim................ ... . . 39235 52 50 Rio Paraopeba (stream). .. ...
Artigas, Urugnay............... ... .. L3028 56 28 Iajes. .o 97T 4R 50 10 Rio Pardo (stream)............
Asuncion, Paraguay........ .. .25 16 57 40 Laveas............ . . 2 14 15 00 Rio Parnaiba (stream®..........
Atalaia Veltha.. ... ... .. ... ...... .. 10 6R 37 04 Lidm 22 51 14 12 Rio Purus (stream). . . .........
Bain de Guanabara (bay).............. .. 22 50 43 10 Luis Correin. .......................... 2533 41 40 Rio Quarai (stream)...........
Baririo .. ... L0222 04 48 4 Maceid. .. ... o Rio 8do Francisco (stream). . ...
Barra Bonita. . ... 0 L0 2220 4R 32 Madre de Deus. . Rio Tapajos (stream)...........
Barrn do Pieni. ... ... L 49 Manaus. ..o o Rio Taquari (stream)...........

hom T L

3 2 : i
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| COORDINATES

° s, 0 W
Rio Itapicuru (stream). . ................ 252 44 12
Rio Jacui (stream)...................... 3002 5115

Rio Jaguario (stream)............... ... 3239 53 12 % Lo
Rio Jequitinhonha (atream) .. ............ 1551 38 53 %, PutumayS
Riolargo. ... ... ... ............ 920 35 51

Rio Madeira (stream)................... 322 38415
Rio Mearim (stream).................... 304 4435
Rio Muecuri (stream).................... "% 05 39 34

Rio Negro (stream)..................... 3 58 55
Rio Pard (distributary) . ................. 140 19 15
Rio Paraguagu (atream). ... ... ... ... .. 12 45 38 54
Rio Paraguai (strecam)...... .......... .. 27 18 58 3R
Rio Paraiba (stream).................... 6 58 34 51
Rio Paraiba do Sul (stream).......... ... 21 37 41 03
3 15 Rio Parand (atream).................... 3343 5915
2 50 Rio Paraopeba (streem)................. 45 11
Jo 19 Rio Pardo (stream)........ 38 57
B 00 Rio Parnaiba (stream)...... e . 41 50
4 12 Rio Purus (atream)................ - 53 29
l 40 Rio Quarai (stream)..................... 57 36
1 Rio Bao Francisco (stream).............. 10 30 36 24
Rio Tapajés (atream) 54 41
Rio Taquari (stream) 57 17
Do a aam) ﬁLm
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Marajc

Salinopohs

"

Penedos de Sao Pedro e Sdo Paulo (7 96 N. 2927 W)

& possession of Brazil, lies outside the limits of this meg
i

|
1
|

Rocas

“ Femando
de Noronha
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i i 2y \ S
B R de Bon Faporanea (damy . T TS Ry
Barra Mansa. ..........ccoouvnennnne.. 22 32 44 u i s
Barreiro (rr sta) .. 19 59 44 92 M“f“““" Ramos. . f;? : :;Z iﬁ::ax:::n(:[(r:l;:)m
Barueri. . ....o.oiuiii e 23 31 46 53 Marl.nnn ............................... 43 25 Rivera, Uruguay. . . .'
Bauru........ ... ... ..l 22 19 49 04 \l:lrlill.l‘t‘ P 51 58 Roneador. Yoo
Belém............. .. ... ... .ol 127 48 29 311}‘“T|P°~ Sreeeseen 38 35 Rubido Junior (rr sta)
Belo Horizonte......................... 19 55 43 56 Miranga (odlfield). ... ................... 12 23 38 11 Rubinéia
Bom Retirodo Sul..................... 29 37 51 36 Mogi das Cruzes. .. .................... 23 31 46 11 Salgueiro
Botelho. .. ... ... ... ... .. ... .l 21 21 48 46 Monte Azul.. . AU, . 1509 42 53 Salto das 3ete Quedas
Botucatu.............c.oiiiiiinnin. 22 52 48 26 Montevideo. l'rugua\ ................... 34 53 56 11 Salvador...........
Brasilia...............ccoo i 15 47 47 55 Mossord............ ...l 5317 37 2 Santa Jruz.........
Buenos Aires, Argentina............. . 3436 5827 Mucuripe.........oii i 3-3 3829 Santa Cruz, Bolivia. .
Buracica (odlfield). ................ . .... 12 19 38 24 Natal.......... ... ... e 547 35 13 Santa Maria. .. .. ...
Cabedelo. ..., 6 58 34 50 Niterdi....covve it 22 3 43 07 Santa Maria da Boa
CabO. o et R 17 3502 NovaEra........................... .. 1945 43 03 Santana do Livramen
Cabré'ia Paulista....................... 2228 49 20 Nova lguagu........................... 22 45 43 27 Santarém..........,
Creequi. .. ...oooivn i 29 53 54 49 Oiticica. .. ... i 503 41 05 Santarém...........
Cachimbo........ ... ... iiiiinan. 8 57 54 54 Olinda. .......coiviiii i 8 01 34 51 Santiago, Chile. ... ..
Caioba (oslfield). . .................... .. 25 42 48 32 Osasco (rrsta). .................oovnn 23 32 46 16 Santo Amaro.... ...
Camagari............o i 12 36 3% 12 OSOFI0. - oo vttt e e e 29 54 50 16 Santo Amaro do Sul
CamaqUA. .. ..ot e 30 51 o1 49 Ouro Préto. ... 20 23 43 30 Santos.............
CoMOCT . et e e e e 254 40 50 Panorama. ............coiiiiiiiinin.. 21 21 51 51 Sdo Bernardo do Can
Campinas. ... 22 54 47 05 ParaibadoSul................. ... ... 2209 4317 Sio Caetano do Sul..
(‘ampo Grande.. 20 27 54 37 Paranagua...........copirnninieannans 25 31 48 30 Séo Francisco (rr sta)
Canal de Sio (mn(;nlo (namgatwnal canul 3210 5238 Paranapiacaba. . e 23 47 46 19 Sio Francisco (draina
Candeias (oilfield). ... .................. 12 42 38 33 Paso de los L|bre< Argentma .20 4 37 05 Sio Francisco do Sul.
CAPUBVA. ... ...ttt 23 56 47 58 Paula Cavaleante (rrsta)................ 709 3508 Siio José dos Campos
Carmdpolis. . ... i 10 39 36 59 Paulinia............................... 22 45 47 10 Sdo Luis...........
Caratinga. .. ..ot 19 47 42 08 Paulista.......... .. ...t 757 3453 Sio Paulo..........
Catalio. ... oo 18 10 47 57 Paulistana............................. 809 41 09 Sdo Sebastido.......
Chui. . e e 33 41 53 27 Pelotas..................cooiiiieaa.... 31 46 52 20 Sepetiba (bay)......
Colombia........... 20 10 48 40 Petrépolis. . 2231 4310 Sobral.............
Congonhas. ........................... 20 30 43 52 Piagabugu. . .10 24 36 25 Sorocaba...........
Conselheiro Lafaiete. ... .. .. ............ 20 40 43 48 Piassaguera (rr x!a) .23 50 46 23 Sousa..............
Corumbd. . ... ... ... .. .. 19 01 57 39 Piedade, Serra da (r:qu 721 37 20 Tangua............
Coxilhade Santa...... ................ 3115 5515 Pirapora................... 721 44 56 Taquipe (oilficld). .. .
Cubatdo............. ... ... ... .o 23 53 46 25 Pirassununga. .............. 59 47 25 Teresina. .. .
Cuiabd. .. ... ... 15 35 56 05 Pocos de Caldas. . ... .. 48 46 34 Tramandai..........
Curitiba. . ....... ... ... . 2525 4915 Ponta Grossa.......... 05 50 09 Trés Coragoes. ... . ...
Diamantina................. .. 18 15 43 36 Portdao (rrata)......... 29 49 18 Trés Rios...........,
Divinopolis....................... .20 09 44 54 Porto Alegre........... 04 51 11 Tubardo.............
Vom Joao (eilfield)................ .. 1237 38 39 Porto Lsperanga. .. .. .. K 57 27 Uruguaiana........ ..
Doutor Joaquim Murtinho (rr sta). .. .. 2033 43 49 Pérto Flores. 51 36 Uruguay River (stream
Duque de Caxias.................. L. 2247 4318 PFarto Mendoi . 54 20 Utinga (rrsta).......
Engenheiro Bley . ......... .25 37 49 45 Porto Passagem (rr ela). .. 01 48 09 Val-de-Cdles..........
Entroneamento. .. ........ . 29 51 54 56 Porto Real do Colégio. .. 136 49 Vassouras.
Exu..................... . 7 31 3943 Porto Unido. . 15 51 05 Véu da Vm\n (rr sta)
Pornnndm thmm ..... L2204 4313 Pérto Velho . 46 63 54 Vila Militar..........
Ferrugem (rrata).......... .. 19 57 44 01 Porto Xavier. . ..... ... 7 54 55 08 Vitoria . o
Floriandpolis... .. .. L2735 48 34 Presidente Epiticio... .. 46 52 06 Volta R(’dondn .......
Fortaleza. . e . 343 38 30 Proprig. ................... 13 36 51
Foz do Iguu(,u ............ .. 2533 54 35 Promissao (dam)..... .. 06 50 10
Gargas de Minas (rr sla) L2011 4540 [ Quarai.. ... 23 56 27 Se
General Luz (rrsta). ... ... .29 55 51 22 Recife. ... 03 34 51 Augusto Severo. . . ...
Goidnia . .. 16 40 49 16 Reconeavs  hawrn .o, 20 3813 Brasilia. . ....... .. ..
Guaira . . L2404 5415 Recreio. . ............. 32 42 28 Campo Fontenclle (Pir.
(nunralmgm-m L2249 4513 Resende....... 28 4427 Campo Grande AB. ..
suaruthos oo oL . 2328 46 32 Ribeira................ 40 49 01 Cumbica.... ... .. ..
Horto Florestal (rr sta) 19 55 43 55 Rincio 35 48 05 Dois de Julho
Ibhirarema. . . 2249 50 06 Rio Aqu (stream) 06 36 40 aleno. . ....... . ...,
lbi(ingr& ............................... 21 45 48 59 Rio Araguari (stream)................. .. 1 15N. 49 55 Gravatai.......... .
Ttha d’Agun Gel)y ... ... . ... ... 22 49 43 10 Rio Branco, Uruguay................... 3234 53 25 Guararapes........ ..
Tlha do Barnahé (sl .................. 2355 46 20 Rio de Janeiro. . ......... ... 22 54 43 14 Pamputha. ... .......
Ilhx? do Governador (&s). ... ............ 22 48 43 12 Rio de la Plata, Argentina (estuary)...... 35 00 §7 00 Pinto Martins. ... ...
Ilhm'm ................................. 14 49 39 03 R?o Doce (stream) . ..................... 19 37 39 49 Ponto Pelada. ... .. ..
Imbituba. ... ... ... ... . 28 14 48 40 R?o (;mr‘ld(-.............‘.,‘---- L3202 5205 Salgado Filho.. .. .. ..
Ipanema, Praiade...................... 22 59 43 12 Rio (‘-umhx} (esfuary)..............o..0. 30 15 51 12 Santa Cruz...... . ..
IPeId. i 2321 4741 | Rio Gurupi (sfream) ..o V13 46006 | Tinieeal, .
ltnhr'\mnn......,....‘..‘..,4..........‘ 72(3 35 20 Riolbi("ui(xlrmm)..,.....‘u--l..‘.._‘2925 H6 47 Valde Cnes..........,
Ttabira.................o .o 19 37 4313 Rio Itajaf (stream)...................... 2654 4R 23 Vira Copos. . ... .. ...
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Mapele.......................... ... 2 Rio Tocantins (sfream). .
| Marcelino Ramos........ ... . . ceee.... 27 28 51 54 Rio Turiacu (stream).... .. ... ... ..
Mariana..,.,...,...,..H...,.,........2\)23 43 25 Rivera. Uruguay......... ... . . . . 30 54 55 31

Mariante, e So.... 29 42 5] 58 Roneador.......... ... . .. . . .

Mogi das Cruzes. ..., .. 23 31 46 1 Salgueiro..... ... . .

Monte Azul......... . 1509 42 53 Salto das Sete Quedas (waterfall). ... . .. 2
Montevideo, Uruguay. .. . 3453 5611 Salvador
Mossor6. ...,
Mucuripe, ... ... .

343 3829 Santa Cruz, Bolivia.
547 3513 Santa Maria. ... . ..

€ I oiticica. . .. .. 503 4105 || Santarém..... . ... .
|| Olinda. ... . T 801 34 51 Santiago, Chile..... . ..
_'Osasco(rralu%.,.......A.,A.......”.. 23 32 46 46 Santo Amaro.... ... ... . . 7
Osério.....“..A.,.....,..A.,.,,,.,.,,2954 50 16 Santo Amarodo Sul..... ... ... .. 29 56 51 54
5OuroPrélo...A.....,.........A,.‘...‘.2023 43 30 Santos........ ... . ... .7 23 57 46 20
,Panorama...“.,,..... ceeeee. 21210 51 5] SioBernardndoCampo... .......... 23 42 46 33
; || Paraiba do sul. ... e 22090 4317 | Sdo Cactanodo Sul........... 23 36 46 34

Paranagua..... . .. 2531 48 30 Sdo Francisco (rr atg) 1209 38 25

E' Hi Paranapiacaba. co.-0 2347 46 19 Sdo Francisco (drainage basin)...... .. .. 19 30 36 24

E [l Paso de los Libres, Argentina. .. .. . ... . 2043 57 05 Sio Francisco do Sul 26 14 48 39

' I Paul? F‘avalmntv (rrata)..... ...... .. .. 7 0? 3:? 08 SI:IO Jo!ié dos Campos 23 .ll 45 53 o —
Ffl Pavlinia. ... 2245 4710 Sdo Luis............ .. .. 231 44 16

Bl Pautista. ... T 757 3453 [ Sio Paulo 16 37

k| Paulistana.. ... . .
QPelotas......... ... . " 31 46 52 20 | Sepetiba (bay) 13 48

B Petrépolis. .. ... ... . . 2231 43 10 Sobral e 40 21
& # Piacabugu. .. ... S 1024 36 25 Sorocaba : 47 27
B | Piassaguera (rr sta). ... e 2A0 4623 Sousa. LT 645 38 14 ‘
b ¥ Piedade, Serra da (ridgey. . ........... ... 7203720 f Tangud.... ... .. . Ceeea 22 44 42 43
p§ Pirepora. ...... . .. . 21 44 56 Tzquipe (oz'l_fx‘vld)”..,...‘......,,‘..... 12 26 38 95
4 Pirassununga. 39 47 25 Teresina......... . ... .. .. 5 42 49
k Pocos de (aldas. . .. . 48 16 34 50 08
Ponta Grossa. ... ... .. ... . . .. 05 50 09 15 16
Portdo (rrsta)....... .. .. . . . .. 29 49 18 43 12
Porto Alegre........... ... . 30 04 51 11 40 14
Péito Esperanca 37 57 27 Uruguaiana...... ... " 29 45 57 05
Porto Flores. ... ... . . e 25370 59 36 Uruguay River (stream).. ... . . . 3412 58 18 __'O,lc—c-'g
H§ Porto Mendes....................... . 2430 54 20 Utinga (rrsta). ... ... 16 32 - .
. ; Porto Passagem (rr sta). .. ... s 21010 48 09 Val-de-Ces....... ... .. " 48 29 . 2
g Porto Real do Colégio. ... . .. .. 1011 36 49 Vassouras. ... Y 43 40
H Porto Unido .. 26 15 51 05 Véu da Noiva (rr sta). L. 2 48 54
 Porto Velho oo 846 63 54 | Vila Militar. ..., L, 2208 43 24
i Pérto Xavier....... ... .. . . . ... .0 2754 55 08 \'itériu‘......,.......... 40 21
fll Presidente Epitdcio. ... .. .. ... .. 21 46 52 06 Volta Redonda..... ... .~ 44 07
W Proprig............... ... . .. 1013 36 51
l Promissao (dam). . ... .. .. Ceeeeie . 2006 50 10
................................ 30 23 56 27
 Recife................. <. 803 34 54 Augusto Severo. . ... . ... 555 3515
Recdneavo (basin). . ........ ... .. .. 1229 38 13 Brasiliu.....‘,...A.A..,.........”.... 15 52 47 55
'Recreio. .. ... ... T 0 21 32 42 28 Campo Fontenelle (Pirassununga). ... . .. 21 59 47 20
‘Resende...... ... . .. .. e 24427 | Campo Grande AB....... .. 20 28 54 40
Ribeira........... ... ... .. .. .. 40 49 0] Cumbica 23 46 29
Rmcx‘m . 35 48 05 Dois de Julho. . ., . 255 38 20
‘Rio Acu ‘stiram). .. ... .. e 06 36 40 Galeao....... ... ... . . . 49 43 15
ERio Araguari (stream) I5N. 49 55 | Gravatai 29 57 51 08
' fo Branco, Uruguay.............. .. .. 3231 53 95 Guararapes 08 34 55
kRio de Janeiro. ... ... ... .. sl 2254 43 14 Pampulha 51 43 57 %
Rio de la Plata, Argentina (estua-y). ... .. 3500 57 00 Pinto Martins 347 38 32
ERio Doce (stream).......... ... .. 1937 39 49 Ponto Pelada 308 59 59
io(imndo,............,.A...A..‘...”32!)2 52 05 Salgado Filho 00 51 10

L
591167 7.73

(5@} Central

[Rio Guaiba (estuary). ... ...... .. ... 3015 5102 Santa Cruz . 22 56 43 43
Rio Gurupi (sfream). ... .. ... ... . | 13 46 06 Tiririeal. ... ... oo 2350 44 14
loIhicni(atrmm)..........,.......,..2925 a6 47 ande(?m»n....,......‘..,.,.,..A.. .. 123 48 33 l
oImjni"'rmm)..,-v..u-»-»---»---v.2654 48 33 Vira(k)pos.A...H.,....A...,....H.A.‘2300 47 18
rr—— e —

APPROVED FOR RELEASE: 2009/06/16: CIA-RDP01-00707R000200080021-4



oceanl

ropc o1 CaRIOT ==~ T -
- -
2 - "
e
e
m
L :
o167 773
;‘i’;;)\\
”*I‘gls Cenuial ' lligence Agency  For Official Us Only
RIS

-

APPROVED FOR RELEASE: 2009/06/16: CIA-RDP01-00707R000200080021-4



/3

/
/
!
|
3 Ré /
; //
e
I A
\ &
S
y ?
Barra do Gargas
&
Lo, 4
- a
5 < p o 5570 R —
fio Pera” ﬁ';; s FON ,}r ’ T — |
Ari ?’ a g B <3 } T
il aba A7 Logoas 3 | /
. L |
Salto do )
4.~ Rubinéia | ; |
upUng - A [ ubarso / |
Trés Joaé A Vitoria
 Presidente o Ribei s Prétf(v\ .- / /
. _Epaci Pr . odos S o ", i |
Monlev. 2 20N o s ; ‘ , T Martin Vaz|
o % rassunu '\ 9255 8‘09‘0 ! rtdade
jo Paranap, > Baury : 7 % / }
787 Outinhos s |
Londrina g v e 4, Frio
J—— = ! Jan
3 000 im poasisn” T — °
3 \ 4 AR ——— B -
——— razi
,‘ % j E——— -
fl_” /’”’L‘Ncan H;‘ghw"‘y 83
TouagaN .. - s "7 03 arpnagua s International boundary L,
’ 3117 fr Sao|Francisco do Sul e x wem International boundary in dispute
e Hajai ® National capital
o
2 \y ~———+——+ Railroad
it o anopois. T ~— Road
2830 wes - — — — — — Road under construction
¥ barsa +  Airfield
< Major port
auuaﬂ
e i
Fr
——r ramandai Populated places
o, P Brasilis 277,005
oM ° I 4,000,000 10 5,500,000
g Lagoa E— ® 500,000 t0 1.250.000
P 0 100,000to 5C0.000
®  Under 100,000
Data from 1970 census
G%:nde Spot elevations in feet
Scale 1:11,800.000 -
Lagoa 0
Mirim 0 100 200 300 400 500
Statute Mites
(MM
Kilometers
{ - -
B Namas and boundary represeniation i % 2
'T m ar» no’ nezessarily authoriative 0 T n
{ D :
Terrain and Transportation Figure 12
e — -
o v‘ Ny, 8
. ’ o v . LYo . »

APPROVED FOR RELEASE:

2009/06/16: CIA-RDP01-00707R000200080021-4



